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1969  REPORT  OF  EGG  PRODUCTION  TESTS,  UNITED  STATES  AND  CANADA 


This  report  is  divided  into  four  sections: 

1.  A  2-year  combined  summary  of  the  data  obtained  in  the  1967-68  and  1968-69  Random  Sample  Egg  Pro- 
duction Tests.  These  data  were  treated  by  acceptable  statistical  procedures  that  allow  the  reader  to  compare 
directly  the  stock  entered  in  the  various  egg  production  tests  in  the  United  States  and  Canada. 

2.  An  explanation  of  statistical  procedures  that  were  used  in  computing  the  regressed  means  and  confi- 
dence limits  of  egg  production  traits  evaluated  in  the  2-year  combined  summary. 

3.  A  range  group  ranking  for  stock  that  was  entered  in  1968-69  Random  Sample  Egg  Production  Tests. 
The  ranking  shows  the  performance  of  each  stock  by  traits  compared  with  that  of  other  stock  in  the  same 
test. 

4.  List  of  stocks  entered  in  1968-69  tests  and  some  of  the  management  conditions  at  the  tests 
during  the  1968-69  test  year. 


TWO-YEAR  COMBINED  SUMMARY  FOR  TEST  YEARS  1967-68  and  1968-69 


Entries  in  the  various  tests  start  with  a  random  sample  of  hatching  eggs  or  chicks  of  the  stock  to  be  tested. 
Samples  are  drawn  according  to  prescribed  methods  to  ensure  that  each  entry  is  typical  of  the  stock  it 
represents.    All  entries  within  a  test  are  treated  alike  with  respect  to  housing,  feeding,  management,  and 
disease  control  in  order  to  avoid  differences  in  performance  that  would  be  due  to  environment. 

All  tests  are  conducted  according  to  these  basic  principles.    However,  even  the  most  carefully  designed  and 
conducted  tests  are  influenced  by  errors  of  two  kinds.    The  first  kind  of  error  is  the  chance  deviation  or 
unavoidable  "sampling  error"  made  when  a  small  sample  of  eggs  or  chicks  represents  an  entry.    The  other 
kind  of  error  is  due  to  uncontrolled  or  unknown  environmental  differences  between  entries  that  occur  in  spite 
of  all  efforts  to  treat  all  entires  within  a  given  test  as  nearly  alike  as  possible.    The  differences  between 
the  results  for  two  entries  in  a  single  test  for  a  single  year  may  be  due  to  these  chance  variations  rather 
than  to  a  real  difference  in  the  performance  capabilities  of  the  two  stocks.    The  effect  of  such  errors  in 
comparing  stocks  can  be  materially  reduced  by  basing  comparisons  on  the  combined  results  of  several  tests 
over  2  or  more  years.    If  all  entries  compared  were  entered  in  the  same  tests  in  both  years,  the  simple 
averages  could  be  compared  directly  without  adjustment. 

However,  differences  among  tests  and  between  years  and  those  caused  by  climatic  conditions  and  other 
environmental  factors  affect  the  results.  As  a  consequence,  a  direct  comparison  of  the  test  results  of 
two  stocks  in  different  tests  or  in  different  years,  may  be  misleading.  Therefore,  to  present  test  results 
in  a  manner  that  will  allow  sound  evaluation  of  all  stocks  tested,  the  results  were  combined,  by  stocks  and 
by  years,  and  were  adjusted  by  accepted  statistical  procedures  for  test  and  year  differences  and  for  varia- 
tion in  amount  of  Information  per  stock.  The  results  of  these  computations  are  published  as  the  "regressed 
mean"  for  each  trait  for  each  stock  that  was  tested  (table  1). 

The  performance  data  (regressed  means)  reported  in  this  summary  are  derived  from  the  results  reported 
by  the  individual  tests  for  each  of  the  past  2  years.    It  is  unlikely,  however,  that  the  means  for  any  stock, 
even  though  entered  in  only  1  test  each  year,  will  coincide  precisely  with  the  2-year  average  performance 
data  as  published  by  the  test.    The  variations  are  due  to  adjustments  for  test  differences,  year  difference, 
the  number  of  tests  and  of  years  entered,  and  the  number  of  replicates  per  test.    These  statistical  adjust- 
ments allow  predictions  of  what  the  average  performance  would  have  been  for  each  stock  had  all  stocks  been 
entered  in  all  tests  each  year. 

The  statistical  treatment  applied  to  the  test  data  is  designed  to  reduce  the  influence  of  nongenetic  varia- 
tions.   This  cannot  be  accomplished  perfectly,  and  consequently,  estimates  or  predictions  of  performance 
cannot  be  made  with  absolute  precision.    However,  reliable  predictions,  within  prescribed  limitations,  can 
be  made  as  to  whether  a  difference  in  the  reported  performance  of  two  stocks  represents  a  real  difference 
in  their  performance.    These  predictions  involve  the  use  of  the  confidence  limit  values  that  have  been 
computed  for  each  trait  or  performance  factor  reported. 

A  brief  explanation  of  the  statistical  procedures  used  in  computing  the  regressed  means,  confidence  limits, 
and  performance  index  is  provided  in  the  section  entitled  "Procedures  Used  for  Computing  Combined  Summary 
Values . " 
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How  To  Tell  If  Differences  Among  Stocks  Are  Real 


The  following  example  Illustrates  the  compilation  of  the  2-year  combined  summary.  This  and  the  related  expla- 
nation will  help  the  reader  to  use  and  interpret  the  data  in  table  1. 

(Illustration  of  regressed  means  and  80-percent  confidence  limits 
as  they  might  appear  for  a  few  traits) 


STOCK 
CODE 

BODY 
WEIGHT 

(pounds) 

FEED  PER 
POUND  OF  EGGS 
PRODUCED 

(pounds) 

EGG 
WEIGHT 

(oz./dos.) 

LARGE  AND 
EXTRA  LARGE 
EGGS 

(percent) 

ALBUMEN 
QUALITY 

(Hough  units) 

BLOOD  SPOTS 

1/8  INCH 
OR  MORE 

(percent) 

LESS  THAN 
1/8  INCH 

(percent) 

RE-  ■ 
GRESSED 
MEAN 

807,* 
CON  F. 
LIMITS 

RE- 
GRESSED 
MEAN 

80%* 
CONF. 
LIMITS 

RE- 
GRESSED 
MEAN 

80%* 
COKF. 
LIMITS 

RE- 
GRESSED 
MEAN 

807* 
CONF. 
LIMITS 

RE- 
GRESSED 
MEAN 

son* 

CON  F. 
LIMITS 

RE- 
GRESSED 
MEAN 

eon* 

CONF. 
LIMITS 

RE- 
GRESSED 
MEAN 

80%* 
CONF. 
LIMITS 

5. 

4 

2. 

95 

25. 

7 

75. 

2 

77. 

1 

0. 

9 

2.2 

995 

5 

.  6 

5. 

8 

3 

.  02 

3. 

09 

26 

0 

26. 

3 

77. 

5 

79. 

8 

77. 

9 

78. 

7 

1  . 

1 

1. 

4 

2 

.  7 

3.2 

4. 

0 

2. 

77 

25. 

0 

69. 

0 

80. 

1 

0. 

6 

0.8 
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4 

.  2 

4. 

4 

2 
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2. 

89 

25 

2 

25. 

4 
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72. 

8 
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9 
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7 

0. 

7 

1. 

0 

1 

.  1 

1 .  4 

4. 

5 

2. 

86 

24. 

6 

65. 

5 

73. 

3 

1 . 

0 

1  .  5 
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4 

.  7 

4. 

9 

2 

.  94 

3. 

02 

24 

9 

25. 

2 

68. 
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70. 

3 

74. 

1 

74. 

9 

1. 

2 

1. 

4 

1 

.  9 

2.4 

3. 

7 

2. 

73 

24. 

9 

69. 

2 

75. 

5 

0. 

9 

1.2 

998 

4 

.  0 

4. 

3 

2 

.  84 

2. 

95 

25 

3 

25. 

7 

72. 

4 

75. 

6 

76. 

6 

77. 

7 

1  . 

0 

1 . 

2 

1 

.  5 

1.9 

3. 

9 

2. 

47 

25. 

0 

67. 

6 

82. 

3 

0. 

6 

0.  7 

999 

4 

2 

4. 

5 

2 

.  56 

2. 

65 

25 

4 

25. 

8 

70. 

3 

73. 

0 

83. 

0 

83. 

7 

0. 

8 

1 . 

0 

1 

.  1 

1.4 

* If  the  confidence  limits  for  two  regressed  means  overlap,  the  two  means  are  not  significantly  different  at  the  5% 


The  range  of  the  confidence  limits  represents  the  amount  of  difference  in  the  performance  of  two  stocks  that 
may  be  due  to  chance.    If  the  confidence  limits  for  two  regressed  means  overlap ,  the  two  means  are  not 
significantly  different  at  the  5-percent  level  of  probability.    If  the  confidence  limits  for  two  regressed 
means  do  not  overlap,  the  odds  are  at  least  19  in  20  that  a  real  difference  exists  in  the  performance  of 
the  two  stocks. 

The  use  of  the  above  data  as  a  means  of  evaluating  different  stocks  and  traits  can  be  illustrated  as  follows: 

For  the  trait  "Body  Weight,"  the  confidence  limits  of  Stock  995  (5.4  to  5.8  lbs.)  do  not  overlap  the 
confidence  limits  of  any  of  the  other  stocks.    Therefore,  Stock  995  has  a  significantly  higher  body 
weight  than  the  others.    However,  the  confidence  limits  of  Stock  996  (4.0  to  4 . 4  lbs . )  overlap  the  con- 
fidence limits  of  Stocks  998  (3-7  to  4.3  lbs.)  and  Stock  999  (3-9  to  4.5  lbs.).    The  body  weights  of  these 
three  stocks  are ,  therefore ,  not  significantly  different . 

Using  the  trait  "Feed  per  Pound  of  Eggs  Produced"  as  another  example,  the  confidence  limits  of  Stock  995 
(2.95  to  3.09  lbs.),  Stock  997  (2.86  to  3-02  lbs.),  and  Stock  998  (2.73  to  2.95  lbs.)  all  overlap  each 
other.    Thus  there  is  no  significant  difference  in  the  feed  conversion  of  these  three  stocks.  When 
comparing  the  feed  conversion  of  Stock  999  (2.56  lbs . )  with  that  of  the  other  stocks ,  we  see  that  the 
range  of  its  confidence  limits  is  from  2.47  to  2.65  lbs.    Since  this  range  does  not  overlap  the  confi- 
dence limits  of  the  other  four  stocks ,  Stock  999  has  a  significantly  lower  feed  conversion  than  the 
other  stocks  listed. 

Another  example  can  be  shown  by  using  the  trait  "Albumen  Quality."    The  confidence  limits  of  Stock  995 
(77.1  to  78.7)  overlap  the  confidence  limits  of  Stock  998  (75.5  to  77.7).    Therefore,  there  is  no  signif- 
icant difference  in  the  albumen  quality  of  these  two  stocks,  even  though  the  regressed  mean  of  Stock  995  is 
77.9  Haugh  Units  and  Stock  998  is  76.6  Haugh  Units.    When  Stock  995  is  compared  with  Stocks  996  and  999, 
we  see  that  the  confidence  limits  of  these  two  stocks  do  not  overlap  those  of  Stock  995.    Thus,  these 
two  stocks  have  a  significantly  higher  albumen  quality  (80.9  and  83. 0  Haugh  Units,  respectively)  than 
the  77.9  Haugh  Units  of  Stock  995.    In  comparing  Stock  995  with  Stock  997,  the  confidence  limits  do  not 
overlap.    In  this  case,  the  albumen  quality  of  Stock  997,  expressed  as  a  regressed  mean  of  74.1  Haugh  Units 
is  significantly  lower  than  the  regressed  mean  of  Stock  995 • 

The  range  of  the  confidence  limits  will  not  necessarily  be  the  same  for  two  different  stocks  that  have 
the  same  regressed  mean.    The  number  of  locations  in  which  a  stock  is  entered,  the  number  of  replicate 
pens  per  location,  the  number  of  years  entered,  and  the  accuracy  involved  in  adjusting  for  location  and 
year  effects  all  have  a  bearing  on  the  range  of  the  confidence  limits  for  each  individual  regressed  mean. 
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Explanation  of  Income  Figures 


The  "Income  Over  Peed  and  Chick  Cost"  figures  reported  in  table  1  represent  the  sales  value  of  the  eggs 
produced  and  of  the  hens  at  the  end  of  the  test  minus  the  cost  of  the  chicks  and  the  feed  used  during  the 
growing  and  laying  periods.    These  figures  may  be  useful  in  comparing  the  overall  performance  of  stocks, 
but  they  should  not  be  considered  as  predictions  of  "profit"  to  be  obtained  under  commercial  operations. 
The  "income"  figures  should  be  reduced  by  other  costs,  such  as  labor,  building  and  equipment  depreciation, 
vaccination,  litter,  interest,  taxes,  and  insurance,  to  approximate  profits  that  might  be  expected  under 
commercial  conditions.    Surveys  conducted  among  commercial  producers  indicate  that  such  other  costs  may 
range  from  $1  to  $2  per  pullet  housed. 

Although  the  average  chick  price  is  reported  for  each  stock,  this  value  cannot  be  appropriately  used  to 
convert  the  "Income  Over  Feed  and  Chick  Cost"  figure  to  an  income  over  feed  cost  figure.    The  average 
chick  price  shown  is  a  simple  unadjusted  average  of  the  prices  reported  by  the  entrant  for  his  entries  in 
the  various  tests  and  is  not  directly  comparable  to  chick  cost  included  in  "Income  Over  Feed  and  Chick 
Cost." 


Stocks  Should  be  Compared  for  All  traits 


All  traits  should  be  considered  when  using  this  report  to  evaluate  the  overall  performance  of  the  various 
stocks.    The  values  reported  for  "Income  Over  Feed  and  Chick  Cost"  represent  a  composite  of  several 
traits,  combined  as  determined  by  the  economic  conditions  of  the  areas  in  which  the  tests  are  located. 
The  conditions  under  which  the  stock  is  expected  to  perform  in  commercial  production  may  differ  from 
those  prevailing  at  the  tests,  and  such  differences  should  be  taken  into  consideration.    For  example,  a 
poultryman  whose  local  market  pays  unusually  good  premiums  for  large  and  extra  large  eggs  should  place 
more  emphasis  on  egg  size  in  his  evaluation  of  stock  than  poultrymen  located  in  areas  where  such 
premiums  are  not  available.    The  local  market  preference  for  brown  or  white  shells  should  also  be  taken 
into  account.    Traits  related  to  interior  egg  quality  that  affect  the  grade  are  of  greatest  importance  in 
areas  where  prices  are  based  on  quality  standards. 

Each  person  should  study  his  local  needs  and  conditions  and  then  place  appropriate  emphasis  on  the  per- 
formance traits  that  are  of  greatest  importance  to  his  situation.    A  productive  and  profitable  stock  for 
one  poultryman  under  one  set  of  conditions  may  not  fit  the  needs  of  another  poultryman  under  a  different 
set  of  conditions 


Definitions  of  Terms  Used  and  Abbreviations 


Stock:  A  term  used  to  identify  a  specific  breeding  combination  of  chickens.    These  breeding  combina- 

tions may  include  pure  strains ,  strain  crosses ,  breed  crosses ,  incrossbreds ,  or  combinations 
thereof.    Kinds  of  stock  and  breeding  methods  are — 


Aust. 

Australorp 

RIW 

Rhode  Island  White 

BX 

Crossbred 

BPR 

Barred  Plymouth  Rock 

Syn. 

Synthetic 

IN 

Incross 

CG 

California  Gray 

WL 

White  Leghorn 

INX 

Incrossbred 

NH 

New  Hampshire 

WPR 

White  Plymouth  Rock 

PS 

Pure  Strain 

RIR 

Rhode  Island  Red 

sx 

Strain  Cross 

Tests:  Arizona  (Ariz.) 

British  Columbia  (B.  C.) 
Central  Canada  (C.  C.) 
Florida  (Fla.) 
Minnesota  (Minn. ) 
Missouri  Cage  (Mo.-C.) 
Missouri  Floor  (Mo.-F.) 


New  Brunswick  (N.  B.) 
New  Hampshire  (N.  H.) 
New  Jersey  (N.  J.) 
North  Carolina  (N.  C.) 
Pennsylvania  (Pa.) 
Tennessee  (Term.) 
Texas  (Texas) 


Test  Year:       A  period  beginning  during  the  first  year  stated  in  a  double-year  designation  and  ending  approxi- 
mately 500  days  later.    See  management  summary  shown  in  table  7. 
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Definition  of  Traits 


Growing  mortality 


Laying  mortality 

Age  at  50  percent 
production. 

Hen-housed  egg 
production. 

Hen-day  egg 
production 
(to  end  of  test). 

Hen-day  egg 
production 
(last  30  to 
60  days). 

Feed  per  pound 
of  eggs. 


Egg  weight 


Large  and  extra 
large  eggs. 

Albumen  quality 


Large  blood  spots 
Small  blood  spots 
Large  meat  spots 
Small  meat  spots 


Specific  gravity 
Score. 


Percentage  of  birds  that  died  on  or  before  the  time  they  were  150  days  old  or  subsequent 
age  at  housing. 

Percentage  of  birds  that  died  after  they  were  150  days  old  or  subsequent  age  at  housing. 

Days  of  age  computed  from  the  first  day  of  the  first  2  consecutive  days  of  50  percent 
production  for  living  birds  in  the  entry  at  that  time. 

Number  of  eggs  laid  per  pullet  housed  computed  from  time  of  housing  to  the  end  of  the 
test. 

Percent  hen-day  production  from  the  time  birds  reached  50  percent  production  to  end 
of  test. 

Percent  hen-day  production  during  the  last  30  to  60  days  of  the  test.    Length  of  time 
involved  varies  according  to  the  record  keeping  system  of  each  individual  test. 


Pounds  of  feed  per  pound  of  eggs  produced,  computed  from  bulk  weighing  of  the  eggs  at 
least  1  day  every  2  weeks  or  2  days  a  month  at  equal  intervals  during  the  laying 
period  of  the  test. 

The  weight  of  a  dozen  eggs  computed  from  bulk  weighing  of  the  eggs  at  least  1  day  every 
2  weeks  or  2  days  a  month  during  the  laying  period  of  the  test. 

Percentage  of  large  and  extra  large  eggs  as  determined  by  egg-size  distribution  com- 
puted from  all  eggs  laid  1  day  each  week. 

Haugh  units,  computed  from  egg  weight  and  albumen  height  of  broken-out  egg  measured 
on  1  day's  eggs  per  quarter,  at  equal  intervals.  The  greater  the  Haugh  units  the 
higher  the  albumen  quality. 

Percentage  of  eggs  with  one  or  more  large  blood  spots  (1/8  inch  or  more  in  diameter), 
computed  from  at  least  3  days'  eggs  per  quarter,  broken-out  basis. 

Percentage  of  eggs  with  one  or  more  small  blood  spots  (less  than  1/8  inch  in  diameter), 
computed  from  at  least  3  days'  eggs  per  quarter,  broken-out  basis. 

Percentage  of  eggs  with  one  or  more  colored  large  meat  spots  (1/8  inch  or  more  in 
diameter),  computed  from  at  least  3  days'  eggs  per  quarter,  broken-out  basis. 

Percentage  of  eggs  with  one  or  more  colored  small  meat  spots  (less  than  1/8  inch  in 
diameter),  computed  from  at  least  3  days'  egg  per  quarter,  broken-out  basis. 

Eggs  are  given  the  specific  gravity  score  that  corresponds  with  the  specific  gravity 
of  the  solution  in  which  they  will  float.    Eggs  that  do  not  float  in  1.100  solution 
are  given  a  nine  score.    The  specific  gravity  of  an  egg  is  closely  correlated  with 
shell  thickness;  therefore,  the  higher  the  specific  gravity  score,  the  thicker  the 
shell.    Tabulation  of  specific  gravity  solutions  and  the  corresponding  specific 
gravity  scores  follow: 


Specific  gravity 
Solution  Score 

1.068   0 

1.072   1 

1.076  —  2 
1.080  —  3 
1.084  —  k 


Specific  gravity 
Solution  Score 
1.088  —  5 
1.092  —  6 
1.096  —  7 
1.100  —  8 


Body  weight 

Income  over  feed 
and  chick  cost. 


Average  weight  of  birds  alive  at  end  of  test. 

Income  over  feed  and  chick  cost  per  pullet  housed,  with  chick  cost  in  1,000  lots  at 
hatch  date  adjusted  for  mortality  (accidental  deaths,  sexing  errors,  and  missing 
chicks  not  included). 
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Tests  and  Supervisors 


California  Official  Random  Sample  Egg  Laying  Test 

Emery  A.  Johnson,  Route  3,  2718  No.  99  Highway,  Modesto,  Calif.  95350 

Central  Canada  Random  Sample  Egg  Production  Test 

M.  S.  Mitchell,  Poultry  Production  Section,  Canada  Department  of  Agriculture,  Ottawa,  Ontario,  Canada 

Florida  National  Egg  Laying  Test 

R.  B.  Christmas,  Chipley,  Fla.  32428 

Minnesota  Random  Sample  Egg  Production  Test 

Robert  E.  Moehrle,  Department  of  Agriculture,  Divison  of  Poultry  Industries,  430  State  Office  Building, 
St.  Paul,  Minn.  55101 

Missouri  Random  Sample  Egg  Production  Test  (Cage) 

Charles  W.  McElyea,  P.  0.  Box  530,  Mountain  Grove,  Mo.  65711 

Missouri  Random  Sample  Egg  Production  Test  (Floor) 

Charles  W.  McElyea,  P.  0.  Box  530,  Mountain  Grove,  Mo.  65711 

New  Hampshire  Multiple  Unit  Egg  Production  Test 

W.  C.  Skoglund,  Department  of  Poultry  Science,  University  of  New  Hampshire,  Durham,  N.  H.  03824 

New  Jersey  Random  Sample  Egg  Laying  Test 

John  J.  Dowling,  Jr.,  Rutgers  University,  New  Brunswick,  N.  J.  08903 

North  Carolina  Random  Sample  Egg  Laying  Test,  Salisbury 

G.  A.  Martin,  Poultry  Extension  Department,  North  Carolina  State  University,  Raleigh,  N.  C.  27607 

Pennsylvania  Random  Sample  Laying  Test 

Paul  J.  Turek,  Pennsylvania  Furance,  Pa.  16865 

Tennessee  Random  Sample  Laying  Test 

0.  E.  Goff,  Poultry  Department,  University  of  Tennessee,  Knoxville,  Term.  37916 

Texas  Genetic  Environment  Performance  Testing  Program 

Bill  H.  Doran,  Texas    A  &  M  University,  College  Station,  Tex.  77843 


5 


-DAY 

-  60  DAYS) 
ent) 

807* 
CONF. 
LIMITS 

o  m 
in  iri 

•-»  oi 

01  f- 

in  m 

O  (VI 

pi  » 

C*  01 

m  -o 

pi  m 

o  in 
in  m 

-i  r- 

O  in 
in  in 

co  <o 

O  -0 
in  m 

»•  m 

*  o 
in  no 

<o  co 

*  Cr- 
in  m 

--<  r- 

o-  oo 
in  ~o 

1  i 
i  , 

58.8 
61.8 

o-l  w 
.  . 

•t  CO 

m  in 

52.1 
57.3 

o  <o 

•  . 

CO  01 
*  m 

HEN 
(LAST  30 
(peri 

RE- 
GRESSED 
MEAN 

<M 

in 

oo 

in 
in 

m 
• 

in 

f-i 

4) 

Co 
OJ 

m 

oo 
in 

• 

o-> 
in 

•O 
• 

o- 

m 

oo 

r- 

tn 

CO 
t 
CO 
in 

i 

o-i 

o 

-o 

0- 

<0 
m 

0- 

■4" 
in 

• 

r-l 

m 

JCTION 

AY 

r  TEST) 

80%* 
CONF. 
LIMITS 

in  in 

in  m 
■C  mo 

r»  co 

m  oo 
-o  >o 

-h  oi 

-<  oi 
o-  r- 

!N  00 
O  01 

r-  r- 

I-  o- 
oj  m 

O  -0 

oo  m 
•o  %o 

t-i  in 

^-  CO 

■a  ■£> 

r-  r- 

<o  o 
-o  0- 

oo  -c 
<o  cr- 

o- 

o-  oo 

^5  0- 

in  co 

m  co 
o  <o 

o  -c 

CO  o 
<0  0- 

01  i-l 

o-  o 
o  r- 

o  * 

•o  co 

co  » 

Q 

90s 

EGG  PRC 

HEN 
(TO  END 
(pert 

RE- 
GRESSED 
MEAN 

o 
■a 

01 

r- 

00 

00 
0- 

o 
• 

OJ 

o- 

oo 
>* 

CO 

oi 

•o 

■o 

0- 

t 

CO 

•o 

Cr- 

t~ 
O 

CO 

CO 
-0 

r- 
• 

■0 

01 

co 
-o 

« 

CO 
-0 

>0 

Ol 
01 

<0 

HEN  HOUSED 

(number) 

00%* 
CONF. 
LIMITS 

O  IN 

o  -l 

IN  <N 

oo  in 
O  --< 

<N  (M 

•1-  -t 

oo  oi 
oo  oo 

•o  o 

.-0  01 

OJ  OO 

a  -1 
o  -* 
<->  oo 

~o  o 

CP  -o 
-<  oo 

oo  -o 
oo  oo 

CO 

o  oo 
oo  oo 

CO  •£! 
O  — 1 
oo  OO 

o>  OJ 

o  oo 
oo  oo 

» 

O  —1 

oo  oo 

m  ~o 

O  — i 

oo  oo 

o  oo 

—1  OO 

oo  oo 

oo  m 

O  r>4 

OJ  oo 

OO  >t 
O  -i 

oo  oo 

RE- 
GRESSED 
MEAN 

<0 

o 

IN 

a- 
o 

OO 

co 
oo 

IN 

oi 
oo 

OJ 

in 
o 
oo 

ol 
O 
OO 

CO 

o 

OO 

in 
oo 

o 

OO 

in 
oo 

a 
oo 

oo 

•0 

oo 

00 

o 

OO 

oo 
o 
oo 

si 

"  r-  — , 

1-  t)  °> 

80%* 
CONF. 
LIMITS 

(N  CO 

r-  o- 

*  O 
0-  CO 

oi  co 

01  -H 

•O  h- 

OO  CO 

r-  p- 

•o  oo 

0-  CO 

a  co 
r-  o- 

oo  o 

0-  CO 

o-i  o> 
r-  o- 

00  CO 
O  0- 

o-i  <-i 
r-  co 

in  -h 

O-  CO 

oo 
-o  r- 

o-  m 
o  0» 

Ol  C* 
0-  0- 

IODU< 
(day 

O 

.  S  z 

IU  $  < 

m 

o- 
l-- 

•0 

o 

r» 

03 

m 
p- 

co 
c- 

0- 

•o 
o- 

•0 
0- 

m 

0- 

o- 

CO 
0- 

00 
03 

0- 

■o 

0- 

'it 

a  tt  I 

o 

0-  m 

OO  o 

cr  p» 

oo  o- 

co  p- 

tr\  Cr- 

0*1  0- 

01  C 

o  0- 

00  CO 

i — 1  r-t 

OO  i-0 

01  O 

o  >o 

15  ^ 
Z  £ 

o  5  1 

■  U  _l 

M  m 

■4-  0- 

oo  m 

oi  m 

oo  in 

pn  m 

o-i  m 

«4-  in 

o-i  in 

O" 

«t  0- 

*-*  Ol 

> 

>-  £ 
<  V 

j  ^a. 

o 
I  ^  z 

UI  S  < 

Ol 

pi 

in 

<o 

CO 

CO 

<o 

o 

o 

01 

-J 
< 

(t  UJ  LI 

(r  s 

13 

* 

• 

m 

>t 

in 

in 

■* 

•* 

in 

* 

• 

oo 

(ORT 

p-  oi 

in  o 

o  o 

^-  Co 

o  >0 

r-  o 

m  co 

Cr-  >o 

CO  "i 

o  m 

-I  -o 

o  ir 

Ol  CO 

00  oo 

O  -> 

?.  = 
*  s 

"  U  j 

■*  .© 

m  o~ 

in  J5 

*  m 

in  -o 

in  r~ 

m  •o 

in  r- 

■*  O 

in  -o 

in  o 

oi  m 

o  S 

o 

o:  » 

o  -cr 

•  ^  z 

ui  w  < 
tr  ui  ui 
i  I 

15 

m 
in 

m 
m 

1N 

<C 

CO 

m 

m 

CO 

m 

m 
• 

•D 

o 
■o 

0- 

<o 

• 

m 

0- 
m 

CO 

in 

r~ 

m 

•0 

m 
• 

.  ¥  Ui 

o  u  o 

o 
• 

m 

ro 

o 
• 

o 

o 
• 

O 
• 

o 

o 

o 

m 

CO 

-0 

o 

o 

on. 

cS 

o 

r» 

oi 

o 

CI 

m 

■0 

pO, 

oo 

fO, 

o 

fO. 

oo 

• 

oo 
*o, 

oo 
rot 

CO 

ol 

01 

ro 

* 

01 

t 

o  L>  5 
z  o  H 
_l  >- 


4"  o     o-  co     in  co 

Ift  H         CO  OO  ~-* 


o  oi 


o 
a 

CO 

a; 
2 


X 

X 

Pi 

X 

X 

CO 

10 

CO 

CP 

CO 

ft 

cq 

X 

J 

-1 

2 

3 

L 

BX 

X 

X 

•z. 

A* 

2 

g 

O 

d 

u 

co 

1 

Pi  co 
fP 

X 

_2  


111 

-a 

co 

tS 

CO 

in 

c 

c 

in 

o 

CO 

U 

CO 

eg 

o" 

ti 

ar 

i 

<U  O 


.S  o 


o   *  = 


CO 

o  h 
■£  co 


in  crj 


-  a 


OJ  OJ 


o 

to 

o 

s 

lH 

c? 

10 

e 

re 

0 

-3 

0 

u 

a 

re 

s 

2' 

nt 

U 

U 

0) 

•JO 

s 

r- 

fo 

nJ 

It 

^ 

o 
-of 

fa 

S 

a 

Jh 

u 

0 

>. 

0 

X 

J3 

BO 

00 

0) 

90 

ter 

c 

C 

nJ 

10 

at 

E 

eb 

g 

sh 

sh 

nl 

re 

U 

CJ 

a! 


a  Pn 


re 

fa  ^ 


-2  ffi 


o  a 


*  UJ 

o  o 


re  co 
X 


re 

_Q  


6 


SSS>  J 
i«°  -S 

z  ui 
-  hi 


iii"  < 
"gS! 


•o 

CM 

O  M 

r- 

•4 

cm 

-o 

CO 

co 

4 

o 

•0 

•4 

— i 

in 

CO 

O 

1*1 

CO 

m 

co 

o 

■O 

00  -0 

CO 

(M 

t— < 

—  -4 

sO 

CO 

in 

tr> 

o 

co 

h- 

CM 

m 

o 

CO 

CM 

f- 

— i 

in 

>—4 

-4 

CM 

m 

O  >4 

r- 

rH 

CM 

cm  CM 

CM 

(M 

CM 

(V 

CM 

CM 

csl 

(V, 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM  CM 

-1 

eg 

•* 

•o 

»4 

CO 

CM 

(M 

co 

in 

CO 

co 

h- 

u> 

CM 

1- 

— < 

CO 

«4 

It) 

rg 

■4 

CM 

o> 

t 

CM 

(\j 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CO 

CO 

CTi 

in 

•4 

-4  -4 

•4- 

>*• 

■4 

•4 

in 

■4- 

•4 

m 

in 

■4- 

m 

>4 

in 

>4 

in 

■4 

■4- 

■4- 

•4 

•4  -4 

in 

-o 

ggi 


y  >  in 

It.  H  c 

III  *  Mt 

a  a  01 


lUI^ 
ZO  » 


< 1  ? 

|>Z  U 
lil>  Q. 


III? 
Oil  c 
ZO  J 

lili 


+    U-  I— 


•  S  z 

gjjju 


m  < 
<  O 


o  a 

Z  0E 

<  <  in 

S  5  S 

<  I- 
J  X 

HI 


:g£ 
\ii 

'o  3 

o 

,  Jj  z 


♦-it 

o  J 
u  _J 


_  15  O 

"jlll  UJ 

a.  u.  y 

o°  o 

HI  Q  O 

III  Z  E 

u.  d  a 
o 


«gs 


*u  _l 


sc  w 

2  ° 


a  cm  o  -4 
o  o     o  o 


o  in  o  co 
o  o     o  o 


to  co     o  in 


cm  r*-     o  co 

-I  -I         O  f-l 


mm     co  >t 


-0  CM  (MO 


<}■  CM 

i-  a- 


CM  CO       rsj  CM 


•h  m 

o  o 


-h  ro 

o  o 


m  o> 
^-  m 


o  c-      -<  _ 


-0  co 
m  o 


co  co 


CM  — " 
O  -I 


~*  00 

o  o 


O-  si" 

o  -< 


st  <M 

m  r- 

CM  CM        (NJ  CM 


co  m 
co  r~ 


c-  cm 
-o  <?> 


r-  co 

O  CM 


CO 


a  -4 
o  o 


o  in 
o  o 


<4  -4 
O  —I 

CO  CO        CM  CO 

in 


co 


00  00 

-4  <J- 


00  H       O  <N 


co  co     o  m     o  cm 

co  co  m  ^  o*  h- 
oo  ao     f*-  co     c^  ao 


CO  -4       CO  sj- 


o  o 


o  o 


O-  CO 


o  m 

m  ^ 

c^  co 


mm     i-i  u- 


co  co 

oo  o 


o  m 
o  o 


c~  r- 
c-  ~ 

co  -t 


"4  CM 

o  ^ 


^  cr  cm 
^     o  -< 


s0  ~4       00  J- 


•4  -4  -i 

CM  CM  CM  CM 

^  o- 

00  CO 

CM  CM 


o  -4  m 
o  o     o  o 


O  -4 
o  o 


00  CM       i-l  \0 


CO  00       i-l  I 


o  m  oo  cm 
-i-i     o  -< 


o  oo 

-O  f- 


CM  fM        CO  O 


O  00 

r-.  oo 

CM  CM 


•4  -4 
O  CO 


o  m  — i  a* 
o  o     o  o 


^cm  oco      OCO      OC0  -400 

o-i     oo     oo     oo     oo  ini-- 


ir>^-       mo       COO       rth        CMC0  <ICM 


CO  CM 
O  <M 


c 


7 


[Si 


z  o 

W  z 

I  U  ■ 


o 

■ 

1 1 

r- 

- 

■4- 

<c 

o  * 

CM 

CO 

«t  CO 

o>  r- 

- 

cc  o 

r-  c*i 

T' 

I 

•o 

•* 

o 

ON 

[M 

IN 

CO 

in 

o 

m  co 

cm 

in 

o 

ON  IT 

CO 

<N 

im  r- 

m  o 

!• 

i 
■ 

• 

• 

IM 

• 

o 

in 

1 

in 

in 

m  in 

in 

in 

<»  »4 

m 

oo 

■4- 

o 

r- 

o 

CO 

IM 

o 

in 

i 

o 

fM 

j 

• 

• 

• 

o 

in 

CO 

m 

<r 

(N 

0"> 

(M 

o 

•4- 

<o 

o 

CO 

m 

| 

m 

in 

m 

in 

m 

in 

in 

«t 

j 

•o 

J- 

-1 

m 

in 

- 

cc 

o 

00  CM 

<f 

<\j 

"Nl  >0 

■o  ■# 

p~ 

o  *n 

r-  — i 

o> 

•4- 

IN 

■o 

t*> 

in 

* 

cr 

1*1 

I*- 

r- 

CM 

•4  CO 

o> 

■C  CO 

c-  -) 

cm  »o 

CO 

>0  CO 

CO  <M 

o 

o 

<*1 

in 

vD 

>o 

•o 

\0 

>o 

«© 

f*l 

in 

CO 

in 

in 

m 

ro 

4- 

-a- 

• 

# 

-0 

in 

•0 

cj> 

* 

o 

r- 

o 

o> 

co 

•4 

O 

-0 

•o 

\0 

<0 

r- 

•0 

<0 

<0 

-4-  in     »o  o     o  c*i 

O  ~h      O  <M  CO 

CM  fM      CM  CM      ^  CM 


O  CM 
CM  (\l 


O  C*l 
O  -i 
CM  CM 


O  r-> 

CM  CM 


in  r- 
o  -i 

CM  CN 


>o  co     c-  — <     m  cj> 

O  ^        O  —I        ~*  CM 

CM  CM        ^  CM        CM  CM 


CM  -O 
-I  CM 


0*  CM 
O  CM 
CM  CM 


r*  -4 
-<  CM 

CM  CM 


CM  1*1 
O 

in  cm 


-'i-i 

o  o  ? 


r*-  <-<  mo1'     co  *a-     *©  -j*     o  <m     <m  oo     m        ^  a*  r*-        o     mo*  tn  0s  h        co  ^     r-  ro 

r-  co  r-  r^-     r-oo     >o  r-     -o  n     r-h-     o  Is-        oo  .or-     «o        r-r-  r-  r-  r-f-     o  soh- 

ir\  o  o  <C                   cm  ro      %ovr.      x0  ia      f\j  csj      mo  moo      CO  CM      rri^          n£)  coir  (M  o      r—  *Q 

qs  fsj  (\j         trico          o      ia  oo      ro*C      ^f*-  ^)      (Mm      m^  e0tf>  f\j  ir>      co  O  fO*0 

compfc-moor*-fvJ>^ovf—  fO'-'O'-* 
•  •••••••••••••• 

io  o  (njoo     oo  m     ^^-t     -j-i-t     rsjoo               mtN  o  so     >t  o     c  >t  om  f\i  r—     mr—  >*■ 

-t  so  in  o     *t^o     lpi  r-     i/n^-     inso                it^nO  -Of-     lo  -4*u%  m 


.  £  UJ 
O  O  L> 
>  ^ 


z  o  2 


CO  CM        -J  ^> 


5  < 
<  I  z 

to  » 


in 

CN 

N 

m 

1) 

i 

Q 

es 

SO 

u 

s 

3 

10 

V 

0) 

er 

> 

1 

ID 

N 

to 

CO 

a) 

01 
T3 

u 

Q 

Q 

H 

£ 

o 

~o 

to 

CO 

X 

CD 

H 

s 

0) 

CO 

fa 

'> 

M 

c 

00 

CD 

w 

J3 

a 

CD 

cO 

cS 

h 

H 

£  is 


fa  03 
CQ  W 


fa  CQ 
CQ  W 


ffi  CQ 

2 

c 

>. 

_I£1  


SO 

u 

CD 

CO 

TJ 

he 

CO 

rj 
ON 

•ee 

ate 

o 

CO 
CM 

nc. 

pq 

X 

a 

CO 

u 

u" 

01 

U 

ho 

8 

00 

CD 

•z 

6 

CD 
J 

o 

1-3 
01 

arl, 

ler  F 

nahei 

I 
V 

> 

W 

a 

< 

CD 

to 

Da 

De 

de. 

.  cO 


fa 


CD    >-  « 

•S  <  ■£ 


CQ 

CO 

^, 

U 

is 

U 

o" 

0 

o" 

CQ 

fa 

01 

V 

0) 

■o 

u 

0 

CD 

0 

s 

rb 

s 

is 

•z 

h 

n) 

rd 

H 

a 

0 

w 

a- 

CD 
DO 

o 

y 

0 

01 

u 
CQ 

u 
u 

CO 

cfl 

O 

O 

nj  to 
o  W 
0  £ 


2  2 


°  CO 
CD 


CD 


CD 


o 


S  2 


fa  ^ 


8 


X  O 

"I  - 
>  1)  „ 
O  „  I- 
,  ,  O  to 

u  z  <y 
|<o 
u  o 
z  If 


■J* 

CM 

CD 

^> 

o 

o> 

CO 

•o 

CM 

CO 

CM 

CO 

O 

*sii 

O 

INI 

2 

in 

5  00 

2  in 

cm  in 

p- 1 

in 

<o 

o 

CO 

CM 

o 

o 

r- 

«*• 

ON 

io 

CD  /\  — 

(M 

CM 

CM 

1-4 

CM 

CM  CM 

CM  CM 

CM  CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

IM 

CM 

CM 

CM 

CM 

CM 

o 

O 

vO 

Si 

CM 

>o 

Q 

m 

CO 

O 

<0 

en 

CM 

CO 

-o 

r-l 

CO 

-O 

co 

—a 

rr  Ijj  UJ 

D 

CM 

CM 

- 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

F-l 

CM 

CM 

IM 

«    u,'  I? 

m 

0* 

o 

.* 

V\ 

>!■  O 

CD  "i" 

si-  co 

IV 

CO 

CO 

«© 

o 

r— 

CO 

CO 

O 

»^ 

o  O  3 
•  O  j 

in 

in 

•4- 

in 

co  >*• 

*  ■# 

■4- 

in 

in 

r~ 

<(• 

m 

•O 

in 

«© 

o- 

>*■ 

.* 

in 

in 

.  ?  z 

r~ 

CM 

I"- 

r- 

•0 

o 

00 

CM 

in 

co 

UJ  Si  < 

ui  u 

in 

sf 

m 

>*• 

•o 

■4- 

o 

-0 

in 

m  hj  g 


y  >  in 

u.  K  rr 

°2  8 

hi  <  y 

n   CC  w 


Ul  S  * 
C  Ul  w 


in  o 
o  cm     r-  "i 


f-  in 
i>  -i 

co  ,J- 


o  in  »-i  O 
■i  ~t      in  r- 


CM  oo  pic  >0  st 
co  -h         r-     0*  cm 


-4-  <4*      co  co      co  *4 


co  * 

o 
o 


oo-i     r-  o 

CO  ^-       CM  (O 


l-z  J 


Sgi 


CM  O       Of*       O  O 

—I  -*     o  o     o  o 


O  CM 
O  O 


cm  o 
o  o 


O  J"  r-l  O 

o  o     o  o 


oco  com  oo  »-<  *o 
o  -<     oco     oo  inco 


o  in 
r— I  -o 


o  o 


o  co 

o  o 


Oft  J, 


in  in  o  »h  o 
s0  cc     o  o     o  o 


o  -f 
o  o 


o  o 


o  CO 

o  o 


Q  CO 
O  O 


CM  CO 

o  o 


o 
cm  in 


o  co 

o  c 


>c  oo 
O  co 


CO  o  *       O  <M 

m  o     o  o     o  o 


IO  ? 
I-  Z  V 

V)  „  S 


"  u  -I 


cj>  -c     a***1               coco  crro     om     om  coin     «o  cm     a-^     m^n     sj-o^               cMr-  inn 

^CM         O  ^          p^f^                ~*  0»-«  — l^H  — l  — *  p-4^         #-*l>J         O^         ^CM                                                  f-»                H  N 

CMrHCOiO^CMCM^Of-IOOsOCO^CO 
CMi-4  iHf-4«-lf-lt-4^Hi-HrH^Hi-(Wr-IM 

r^r-*     oco     oocm  co  h     incj»     mo  ocm     ocm     h  ui     o*ro     o*$*     cocm     cocm  >oo 

_  w      o—i                    O-^  0>-<      OO      OO  w-h       Or-i      i-t^      O-h  — ii-i       Oi-l      o—i  O—i 


m  < 


>a-  o 

f-  00 


in  O  r-J  LA 


oo 


CO 


CO 


CO 


o  o 

z  a 

<  <  in 
uj  -■  g 

S  5  S 

cc  o: 

<  I- 
-i  x 


^  »Hf*      roo      in  in      r—  o      cmcd  sOcm 

mm  w  h  tn^  cocm  »to  ^  h  ^oo  -to"1 
r-co      coo      r*co      coo      coo      r-co      r*-co  coco 


00 


in 


co 


in 


CO 


o 


CO 


(J  X 


HJ  ri 

a.  il  " 

D°  O 

HJ  o  o 

UJ  Z  CC 

u.  d  a. 
o 


O  J 

o 

ui  z 


O  -O  nr- 


COCO        *HO        CMO        ^Hf*        CMO        OCO        ^Hf~  COvJ- 

>4-in      ^o>o      in-0      f*-r*      -or"-      mm      in  in      ^  h 

CMCM        CMlNJ        CMCM        CM  CM        CMCM        CMCM        CMCM  CMCM 


CO 


r-  o 

CM  CM        CM  CM        CM  CM 


m  co  or*  oo  cm-o  r^c*  cmco  hs  o>4" 
nOO      ocm     in  N     oo     ^co      o  n     c*-oo  mo 


CM  CM        CM  CO 


CM  CM 
O 

c~ 

CM 


o  o 


9 


Sli 


-i  ro 
in  in 


o  oo 
in  -o 


UJ 

z  Q 
111  z 
1^ 


jo! 


r-  o> 


in  o 
gj  r- 


00  o 
•O  r- 


00  o 
g}  h- 


1-  <f 


r-  -1 

-o  r- 


in  go 


rg 


rt  rg 


00  <y 
o  <-> 


r-  0- 

o 

rg  rg 


•o  00 

<->  rg 

rg  rg 


in  go 
-J  rg 
rg  rg 


rn  in 

O  iH 

rg  rg 


go  0^ 
O  -< 
rg  rg 


m  r- 

O 

rg  rg 


-1  rg 
-g  rg 

rg  rg 


rg  m 
O  -< 

rg  rg 


00  rg 
o  rg 
rg  rg 


O-  m 
00  o 


i-h  in      in  go 

C-  O  rg 
p-i  rg      rg  rg 


o  o 

1-  U 

<  3 

^  n 


Hi 


-IT 


00 


•SI 


go  -i- 
rg  in 


in  gr 
ro  go 


o  g3 
<r  in 


mm  cr-  go 
ro  go  — 1  «* 


<(-  m      *4  rg  cr 
h-     -4-  go     m  m 


rg  o 
rr,  go 


m  en 
go  o- 


ro  o 


rg  m 


m  rn 
m  00 


r-  o< 
m  m 


m  1— 1 

m  go 


o  j 


rg  r- 
*  m 


r-  co  mo  r-  <-«  00m 
<r  in     sf  go     mm      in  r- 


m  go 


rg  m 
m  o 


m  r- 
gf  m 


co  gr 
in  r- 


m  go 


rg  r- 
gr  m 


•d-  rg 
r-  0" 


go  r~ 


.  ¥  UJ 

o  o  u 

U  Q. 


•  *  Z 

o  u  5 

z  o  2 

_j  v- 


rn  ro  co  rr,  gj 
i-i  m  r-l 


gr  «-j     m  go 


H 

Hi 

•* 

1 

CO 

e*i 

CO 

ro 

ro 

0 

0 

0 

0 

<1) 

1> 

t) 

C 

•i-t 

C 

c 

c 

J 

J 

>. 

>. 

EC 

X 

X 

X 

X 

IN 

IN 

2 

IN 

r- 

LT) 

m 

w 

nber 

nber 

Tiber 

s 

■  H 

w 

•H 

J  X 


Oh  X 


^1 


I 

u 

o  . 

& . 

c 

?■ 

EC 


"3 
o  . 

ft . 

c 


2  m 
S 

w  o 


o  . 

v  ■ 
C 

■H 

■f  « 


is  ^ 
h  o 


10        +j    to       +j  to 


0  o 

c  ^ 

i-H  m 

u  to 

rtJ  n! 


pq  . 

.  o 
>.  h 

S  E 

n!  U 
tu 


a  o 

O  rg 

0  gD 

u  •* 

S  . 

*  fi 

ffl  to" 


5  .2 

C  73 


a  a 

n!  -h 


o  o 


o  k 


-  d 

to  O 


- 

to  (J 


to  (j 


O 


c 

o  „ 


43 

h  0 

.  ^ 


Pi  tl 

_s  


OS 

.  o 


>.  . 

£  73 

ft  w 

<U 

Pi  % 
. 

^  H-i 

tu  <i 

o  ^ 


.  n) 

fTft 
■*-» 

"3  rt 

o 

rj.  o 

w  o 

to  +j 

S3 
rt 

£i  


10 


lu  x 

>  o 

°  a  fe  § 

z-s 


y  >-  Ul 

U.  H  oc 

u  S  i> 
l/>  O 


<  I 

l-z 


HZ  «, 


oir  = 

zo  J; 


.z.  >- 


1 


o  o 

z  (r 

<  <  in 

» <  s 

<  H 
-I  X 


85  -3 


111  o  o 

111  Z  IT 

ii.  3  a. 


"  U  J 


Si 


Ul  HI 


o  o  i 


&3i 


a  111 
"  o 
P  o 


co  s3  Nin 

CM  CM       CM  CM 


00  CM 
CI  Sf 


O  Sf 

o  o 


00  IN 
CO  sf 


r-  in 

co  sf 


in  o> 
sf  sf 


—i  in     o  co  on 

o  o     o  o     o  o 


O  <M 

o  o 


o  sf 

o  o 


cm  Is*     a*  sf 


OO  CM 
CO  sf 


O  CO 

o  o 


O  rM 
o  o 


l—O       0OCM       U'CM  into 


r-  r- 

s3 


CM  CM 


sf  00 
sf  sf 


■3-  sf       CO  sf 


o  sf 
o  o 


O  CO 

o  o 


00  CO        i-*  S3 


00  J-  ^1 

sf  in 


r-  r- 


cr>  co  in  c 
sf  -o     >o  r- 


o  co 
o  o 


f-  >-«     r-  ih 

o  h  a 


CM  CM        CM  CM 


CM  CM        -4  l\J 


CM  00 
Sf  Sf 


CM  S3 
sf  sf 

sf 
sf 

i-i  cj> 

S3  00 
CO  CO 


o  sf  o  in 
o  o     o  o 


O  S3 

o  o 


CP  CO 


m  co 
r-  cm 


CM  CO 


CM  00 
-f"  <f 


CM  CO 
O 


CM  CM        CM  CM 


CO  f-  f- 

sf  sf      in  s3 


O  O  CM  S3 

sf  sf  sf  sf 

m         co  sf  in  O 

sf          sf  sf  sf  in 

co-h     cosf  r-co  h  in  mm 

f-^n     <Min  oco  — <  sf  sf  r- 

cosf      sfsf  sfsf  sfsf  coco 

CM           —I  O  oo  O 

O             Sf  CM  CM  S3 

CO            sf  Sf  Sf  CO 

O  m      h  vO  o  <f  o  O  sf  in 

OO       OO  OO  OO  0OCM 


o  sf  h  in 
o  o     o  o 


O  sf      -<  S3 


O  CO        00  CM 


O  CO 

o  o 


00  sf 

in  f- 
f~  f- 


m  a-  — i  co 


co  co 
sf 


Sf  OO 

sf  sf 


a  sf 
o  o 


O  sf      s3  CO      t-i  sf 

o  o     >o  o>     o  o 


oo  cm         m     co  co 

O  -I         -I  -4        -H  -s 


CO  Cf 

in  m 


in  &• 
sf  sf 


f-«  in 

o  o 


CM  f- 
O  O 


O  CO 

o  -< 


11 


4i 


in  in 


in 


4"  in 


•la* 


111 

>■  •-_ 

90S 

2  D  £ 


all 


-O  .0 


in  GO 


-i  m 
r-  r- 


>0  *0 


r-  o 


o  u  g 

z  o  y 
_j  i- 


00  IN 
C  CM 
<N  CN 


(N  (N 

in  m 
<N  fN 


O  iH 


>^H        00  O 

o         o  — 

N  M  CN 


cm  in 
O  -i 

IN  <N 


cn  -o 
in  o 
rsi  cn 


•O  O  CI 

o  (si     o  -< 

IN  <M       rsj  (\| 


41 

o  o  1 


CO  >0 


<\l  o 


CO  >}■ 

•o  r- 


U  _J 


r-  co 


O  fi  eg  ao 
in  f*-  mm 


-i-  r- 


<n  in 


i-i         in  in 


h-  cn  r-t  in  — *  m 
in  h-     in  *o     ^  in 


^  oo 
*  in 


oo 


r-  — 

m  in 


in  cn 
in  r- 


co  rr\ 


•t  in 


CO  IN 

m  in 


5 

(N 

u 

IN 

id 

CN 

O 

u 

o 
*o 

pq 

to 

°SI 

U 

t» 

Pa 

he 

"tO 

u 
+j 

> 

na 

Ha 

h 

0 

o 

U 

ro 

CD 

C 

u 

►4 

a 

k  to 
00  TJ 


o  0 

<D  tO 

>  O 


o  U 


pa  2 


to  ^ 

h  tO 


-  a 
a  Q 


ft  co 


c  o 


tO:  S 

ft 


>  a 
«  to 
u  X 


S  5 
5  a 


Z,  ao 
.  S 

rH  0 

ft  2: 


j  oo 


pq  ^ 


12 


x  o 


r-  r» 

CM 

o 

o 

O  -4 

CO 

CM 

<4 

<0 

.4 

CD 

ro 

CO 

m 

m 

•4- 

r-l  IT< 

in 

CO 

CO 

CM 

CP  *H 

0* 

ro 

c*> 

O 

%J 

T-H 

CM 

<NJ  (M 

CM 

(M 

(N 

CM 

CM 

<— t  CM 

CM 

(M 

CM 

O 
*  4  Z 

1TI 

r- 

CO 

CM 

in 

m 

m 

■O 

•o 

CO 

111  OT  < 

f^. 

*0 

o 

CM 

CJ* 

m 

i— i 

in 

"US 

f 

t 

• 

• 

• 

• 

• 

• 

o 

—i 

CM 

CM 

CM 

CM 

CM 

— < 

CM 

CM 

CM 

CM 

*   li  " 

•4 

O 

O 

CM  >0 

in 

m 

ro 

CO 

m 

G* 

CO 

*4 

Sgi 
U  J 

in 

•o 

.4- 

in 

•4  ■* 

sh 

■4 

in 

in 

•4 

-4 

<4 

■4- 

P0 

■4 

«4 

in 

m 

o 

•4 

^> 

uv 

rH 

CO 

i!i  S  < 

IE  Ul  ^ 
O 

in 

■4- 

-4 

in 

•4 

■4- 

<* 

in 

in 

■4 

i 


h.  t  l 

u  < 

S  13 


is! 

"  u  _1 


CJ-  m 
>4  CO 


O  ^4 

ro 


ro  ro 
-4 


co  co     ro  ro 


in  m 
-4  r- 


co  ro 
o 


I  O  c 
I"?  X 


1  u  J 


CO  CO 

rn  co 


r-l  CM 

O  O 


— i  m 

o  o 


h  in  o 

o  o     o  o     m  co 


O  CO 

o  o 


O  CM 

O  ro 


O  CO 

o  o 


Oft  e 


*.  1 1- 


co  in 
cm  in 


o  o 
o  o 


o  ro 
o  o 


O  CO 

o  o 


o  co  «-<  so  o  in 
CO  o     o  o      o  o 


ro  r- 
m  r- 


o  ro 
o  o 


I-  z  v 
tn  a)  « 


0>  -4 
O  -I 


O  m     co  co 

—*  ~A        O  H 


C7>  CO 

o  -< 


-4  i_> 
~*  CM 


•  Si z 


IUI 

oct  = 

5°  S 


15  1 

m  <  -« 


.  Ill 

a  a 

z  c 

<  <  in 

u  <  s 

cc  cc 

<  I- 

J  X 

111 


a  z 
o  o 
hi  in 


o  o 


>0  ^ 

CM 


O  -i 


00  CM  CO  CO 
•  •  •  • 
O  O  »-l 


.  41  * 

uiS  < 

ccgy 


>4  <0 


m  ff1      ro  o 


co  o> 
-0  -4 


0.  u.  , 

D°  D 

HI  o  o 

III  Z  K 

U.  D  CL 
O 


iu  K  < 


o  r-      co  o  oo 


CO  <\J 


-4  m 


13 


PROCEDURES  USED  FOR  COMPUTING  COMBINED  SUMMARY  VALUES 


Statistical  Methods 

The  2-year  combined  summary  includes  performance  data  on  45  stocks  that  were  entered  in  both  the  1967-68 
and  1968-69  tests  and  on  13  stocks  that  were  entered  only  in  the  1968-69  tests.    Birds  were  tested  at  24 
locations  in  each  of  the  two  years,  although  every  location  was  not  included  each  year.    Table  3  lists  the 
locations.    Certain  traits  were  not  measured  at  some  of  the  locations.    These  are  identified  with  an  NR 
(not  reported)  in  the  appropriate  columns  in  table  3. 

Replicate  data  were  reported  by  14  locations  in  1967-68  and  by  17  locations  in  1968-69.    In  addition,  six 
locations  in  1967-68  and  three  in  1968-69  tested  the  stocks  in  replicate  pens,  but  the  number  of  birds  per 
replicate  was  too  small  for  a  valid  analysis.    Consequently,  the  replicate  data  were  combined  by  entries 
within  each  of  these  locations,  and  the  resulting  entry  average  was  used  in  the  computations.    This  was  done 
to  more  nearly  equalize  the  variance  among  pens  throughout  all  tests.    The  number  of  pens  and  the  number 
of  stocks  tested  at  each  location  for  the  2  years  are  given  in  table  3- 

The  percentage  data  for  both  years  for  the  six  traits — growing  mortality,  laying  mortality,  large  blood  spots, 
small  blood  spots,  large  meat  spots,  and  small  meat  spots — were  converted  to  angles  with  the  arcsin  trans- 
formation prior  to  analysis.    However,  the  test-year  adjustment  factors  shown  in  table  3  and  the  regressed 
means  and  confidence  limits  shown  for  these  traits  in  table  1    are  given  in  percent. 

The  replicate  data  were  analyzed  by  least-squares  procedures  to  obtain  the  test-year  adjustment  factors 
shown  in  table  3,  and  the  repeatability  estimates  and  the  correlations  among  pens  within  tests  shown  in 
table  2.    The  test-year  adjustment  factors  were  then  used  to  adjust  the  simple  stock  average  for  test  and 
year  effects.    The  adjusted  stock  averages  (the  least-squares  stock  means)  were  then  regressed  toward  the 
overall  mean  (  p )  to  account  for  variations  in  number  of  tests  entered,  number  of  years  entered,  and  number 
of  replicates  per  test.    The  formula  used  to  compute  the  regressed  mean  is: 

Regressed  Mean  =  w  +  1^.1)v(^)y(^)riH(^)^Jr2  C> 

the  average  of  the  test  and  year  adjusted  stock  means, 
repeatability  within  year, 
repeatability  from  year-to-year. 

the  correlation  among  replicates  within  year  and  test. 

the  correlation  among  pens  of  the  same  stock  from  year-to-year  for  the  same  test, 
an  average  of  the  number  of  pens  per  test  (averaged  over  years), 
an  average  of  the  number  of  pens  per  year  (averaged  over  tests), 
an  average  of  the  number  of  replicates  per  test-year  subclass. 

the  diagonal  inverse  element  for  that  stock.  The  reciprocal  of  C,  i.e.,  1,  is  equal  to 

c 

nk^  if  the  assumption  is  made  that  the  adjustments  for  test-year  effects  are  made  without 
error;  where  n  is  the  number  of  test-year  subclasses  in  which  that  stock  is  entered, 
the  test-year  adjusted  stock  average  minus  the  overall  mean  £  . 


The  correlations  used  in  computing  the  regression  coefficient  were  obtained  from  estimates  of  the  variance 
components  for  stocks  (  og  ) ,  the  stock-X-test  interaction  (  ogt  ),  the  stock-X-year  interaction  (  osy  ),  and  the 
random  error  (  <Jg  ) .    The  variance  component  estimates  were  obtained  by  equating  the  computed  mean  squares  for 
these  effects  to  their  expectations.    The  mean  square  for  stocks  was  adjusted  for  the  test-year  subclass 
by  least-squares  procedures  for  the  effects  of  stocks  and  the  test-year  subclasses.    The  three-factor  inter- 
action was  assumed  to  be  non-existent.    Ratios  of  the  variance  component  estimates  that  were  used  to  compute 
the  correlations  follow: 


where :  y  = 


14 


Correlation  Among 
Replicates 


Correlation  from 
Year-to-Year 
(same  test) 


Repeatability  from 
Test-to-Test  i> 
(within  year) 


Repeatability  from 
Test-to-Test 
(between  years) 
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An  approximate  standard  error  (SE)  was  computed  for  each  regressed  mean  as  follows: 

l—T~ 1 

=  \>sj  C(o  +k,o 


SE 


where  b  is  the  regression  coefficient  given  above  in  the  formula  for  the  regressed  mean.    Confidence  limits 
were  then  computed  for  each  regressed  mean  as  follows: 

Regressed  Mean  +1.3  SE 

The  constant  1.3  was  selected  in  order  that  the  probability  of  the  confidence  limits  overlapping  by  chance 
alone  between  any  two  means  would  be  about  0.03.    This  makes  the  test  of  significance  among  regressed 
means  almost  comparable  to  using  Duncan's  range  test  at  the  0.05  level  of  probability. 

Definitions  of  Statistical  Terms 

The  following  definitions  will  help  the  reader  interpret  the  analytical  procedures: 

Overall  mean  The  average  of  the  test-year  adjusted  means  for  all  stocks.    This  is  an  estimate  of  what 

the  overall  average  would  have  been  had  all  stocks  been  entered  in  all  tests  in  both 
years. 


Range 


Common  stocks 

Test-year 
adjustment 
factor. 


Repeatability 
within  year. 

Repeatability 
between  years. 


Correlation 
among 

replicates . 

Correlation  from 
year-to-year 
within  tests. 


Confidence  limits 


The  range  represents  the  difference  between  the  expected  maximum  and  minimum  performance 
among  the  69  stocks,  based  on  the  regressed  means. 

Stocks  that  are  being  tested  at  more  than  one  location. 

The  amount  added  to  or  subtracted  from  the  actual  performance  of  the  stocks  at  a  given 
location  in  a  given  year  to  bring  them  to  the  average  of  all  the  location-year  sub- 
classes that  had  complete  data.    These  factors  were  determined  on  an  intrastock  basis 
with  a  least-squares  analysis,  and  they  are  given  in  table  3- 

An  intraclass  correlation  that  measures  the  tendency  for  common  stocks  to  rank  the  same 
from  test-to-test  within  year.    Theoretically,  it  can  vary  from  0.00  to  1.00. 

A  correlation  which  measures  the  tendency  for  common  stocks  to  rank  the  same  from 

test-to-test  from  one  year  to  another.    The  difference  between  the  repeatability  with- 
in year  and  repeatability  between  years  indicates  the  relative  importance  of  the  stock- 
by-year  interaction. 

This  correlation  measures  the  repeatability  among  replicates  of  the  same  stock  in  the 
same  test  and  year.    The  higher  the  correlation  among  replicates  the  less  need 
there  is  for  replication  of  stocks  within  test  and  year. 

A  correlation  which  measures  the  tendency  for  common  stock  to  rank  the  same  from  year- 
to-year  when  tested  at  the  same  location.    The  difference  in  the  repeatability  between 
years  and  in  the  correlation  from  year-to-year  within  tests  indicates  the  relative 
importance  of  the  stock-by-test  interaction. 

The  confidence  limits  for  each  regressed  mean  are  computed  so  that  the  probability  is 
about  0.08  that  the  "true"  stock  mean  lies  within  the  interval.    They  are  presented 
in  this  report,  however,  for  the  purpose  of  providing  approximate  tests  of 
significance  for  differences  among  stocks. 
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Table  2.  --Analytical  data  for  the  traits  measured 


Repeatability 

Correlations  within 
test 

Test 

Overall 

Regressed  means 

Within 
year 

Year-to- 
year 

Among 
replicates 

Year-to- 
year 

means 

Min. 

Max. 

<rl> 

<r2> 

(x2) 

5.  7 

3.6 

8.  3 

0.  1667 

0. 1066 

0.  1667 

0. 1066 

15.0 

10.  8 

17.  8 

.  1057 

.0711 

.  1683 

.  1337 

Age  at  50  percent  production.  .  .days.  . 

173.  1 

165 

182 

.  4965 

.  4751 

.  6491 

.  6276 

Hen-housed  egg  production  .number.  . 

211.3 

1  OA 

.3185 

.  2801 

.  4542 

.4158 

Hen-day  egg  production  to  end 

67.  2 

60.  0 

73.  8 

.  5090 

.  4934 

.6442 

.  6287 

Hen-day  egg  production  last  30 

56.  3 

46.  5 

62.  8 

2.  86 

2.  56 

3.  34 

A  ?  ft  1 

7586 

7464 

25.4 

24.  0 

27.  4 

.    I  JuD 

.  Ot77 

Ol  77 
•  O  A  1  3 

Large  and  extra  large  eggs. percent.  . 

76.  6 

61.  1 

91.  0 

Q  1  A  7 

.  8950 

.  9527 

.  9330 

77.  0 

72.  6 

82.  2 

.  6542 

.6179 

.7178 

.6815 

1.  1 

.  6 

1.8 

.  0675 

.  0603 

.  2675 

.  2603 

1.  5 

1.0 

2.  2 

1  1  S  7 

.0719 

.  3386 

.  2748 

.  7 

0 

9.  3 

7079 

.  6955 

.8101 

.  7977 

1.4 

0 

20.  4 

.  8744 

.  8595 

.  9075 

.  8927 

3.  84 

?  91 

£.■71 

4.71 

.  5995 

.  5492 

.6702 

.6199 

4.  7 

4.  0 

6.  8 

.  9058 

.  8885 

.  9371 

.  9198 

Income  over  feed  and  chick 

2.  25 

1.  49 

2.  74 

.  4677 

.  4191 

.  6734 

.  6249 
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Table  3.  -  -Factors  used  to  adjust  for  test  differences 


Test 

Pens 

Stocks 

tested 

Mortality 
(percent) 

(numb 

er) 

(number) 

Growing 

period 

Laying 

period 

1968  | 

1969 

1  968 

1  969 

1968  | 

1969 

1968 

|  1969 

5 

-- 

5 

+  0.  82 



-1.10 



Arizona  No.  3  -  (5/ cage)  

5 

-- 

5 

82 



-5.  00 



Arizona  No.  4  -  (2/cage)  

5 

-- 

5 

+  . 

82 



-  .  87 



Br.  Columbia  No.  1  -  (5/ cage)  -- 

20 

-- 

10 

+  . 

74 



-1.  68 



Br.  Columbia  No,  2  -  (5/ cage)  — 

20 

10 

+  . 

74 



-2.  01 



-- 

76 

19 

+  3.  23 



+  1.  26 

(  '  f± Y\t T* a  1        ana  Ha    T*J*~*      1    —          (~>(~i  T*  —  —  — 

30 

34 

15 

17 

+  . 

59 

+  .29 

+  .65 

-  .04 

Central  Canada  No.   5  -  (1/cage)- 

-- 

68 

17 

+  .  30 



-  .01 

Florida  No.   1  -  Floor  

48 

48 

12 

12 

+  . 

01 

+  .  10 

+  .01 

-1.  93 

Florida  No,  3  -  (2/ cage)  

-- 

48 

12 

+  .  10 



-2.  91 

Minnesota  No.   1  -  Floor  

13 

16 

13 

16 

+  . 

16 

+  .  02 

+  .64 

+  .27 

Minnesota  No.  4  -  (3/cage)  

39 

48 

13 

16 

+  . 

16 

+  .  02 

+  .  20 

+  .  03 

45 

90 

15 

15 

+  . 

50 

-  .  01 

-  .  01 

+  .41 

93 

96 

31 

24 

+  . 

90 

+  .  06 

+  1.  54 

+  .  51 

16 

8 

-- 

+  3.  28 

+  1.  60 

16 

8 

-- 

+  3.  17 

+  2.  56 

New  Hampshire  No.  2  -  {6/ cage}— 

16 

15 

16 

15 

-1. 

26 

-1.  05 

+  .  21 

-1.  84 

New  Hampshire  No,  4  -  (Z/cage)~ 

16 

17 

16 

17 

07 

-  .25 

-  .43 

-  .40 

New  Hampshire  No,   6  -  Floor  -  — 

16 

17 

16 

17 

02 

-  .26 

+  .  01 

-  .16 

12 

12 

12 

12 

+  . 

92 

+  .  50 

+  .63 

+  .  94 

40 

40 

20 

20 

+  . 

06 

+  .  46 

-1.  16 

-  .01 

1NU  1  1.1!     v.,"  1  I  Ulllla    1  vi  ',,  _J 

40 

40 

20 

20 

+  . 

41 

-  .67 

-  .  03 

-3.  41 

North  Carolina  No.  4  -  (2 /cage)  - 

80 

80 

20 

20 

+  . 

20 

-  .  01 

-  .  52 

-  .01 

30 

48 

30 

24 

+  1. 

66 

-  .  39 

+  5.  47 

+  1.  70 

Tennessee  No.   1  -  (1/cage)  

16 

14 

16 

14 

-3. 

22 

-  .80 

-  1.  74 

-  .07 

Tennessee  No.  2  -  (2/cage)  

32 

28 

16 

14 

-3. 

22 

-  .80 

-2.  14 

-  .  09 

Tennessee  No.  3  -  (1/cage)  

14 

14 

-  .80 



-  .13 

Tennessee  No.  4  -  (2/cage)  

28 

14 

-  .  80 

-  .08 

Texas  -  Cage  (2/cage)  

28 

26 

13 

12 

+  . 

46 

-  .  92 

+  .  52 

-  .01 

Texas  No.  3  -  (2/cage)  

26 

12 

-  .92 

+  .06 

Texas  No.  4  -  (2/cage)  

25 

12 

-  .92 

-  .  01 
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Table  3,  --Factors  used  to  adjust  for  test  differences- - Continued 


Test 

Age  at 
50  percent 
production 

(days) 

Egg 

production 

Hen- housed 
(number) 

(to 

Hen- day 
end  of  test) 
(percent) 

Hen- day 
(last  30-60  days) 
(percent) 

1968  1 

1969 

1968 

1969 

1968 

|  1969 

1968 

|  1969 

Arizona  No.  1  -  Floor  

1.  24 

+  6.73 

+  n 







Arizona  No.  3  -  (5/ cage)  

+ 

1.  57 

+10. 65 

+ 

04 







Arizona  No.  4  -  (2/cage)  

+ 

1.  17 

-  2.  06 

_  j 

45 







Br.  Columbia  No.  1  -  (5/  cage)  

+ 

7.  44 

+20. 61 

4-9 

l  ^ 







Br.  Columbia  No.  2  -  (5/cage)  

+ 

6.  34 

+  31.  13 







California  No.  1  -  Floor  

-11. 40 

-33.  96 

+  6.  54 



NR* 

Central  Canada  No.  1  -  Floor  

+ 

.74 

+  2.  59 

-13.  11 

+  8.  11 

1  D 

+  .  17 



+  .  82 

Central  Canada  No.  5  -  (1/cage)-- 

+  1.  93 

+  5.  48 

-  .26 



-1.  18 

Florida  No.   1  -  Floor  

.  09 

+  12.  42 

-33. 90 

-  11. 26 

-  2. 

78 

-  .  44 



-  .  80 

Florida  No.  3  -  (2/cage)  

+  12.  15 

-  2.76 

+  .  97 



+  .  06 

Minnesota  No.  1  -  Floor  

10.  34 

-  7.  00 

-12.  35 

+  2.  15 

+  3. 

95 

+  3.  31 



+  3.  30 

Minnesota  No.  4  -  (3/cage)   

13.  47 

+  2.  19 

+10. 55 

+  10.  44 

•  o  . 

+  5.  37 



+7.  37 

Missouri  -  Cage  (8/ cage)  

7.  11 

-11.  17 

-25.  74 

+  7.  50 

09 

+  .  19 



NR* 

Missouri  -  Floor   

+ 

4.  99 

+  8.  10 

-22. 01 

-15.  56 

-5. 

10 

-2.  05 



NR* 

New  Brunswick  No.  2  

+ 

8.  93 

-24.  92 

-8. 

09 







6.  74 

-21.75 

-7. 

25 





New  Hampshire  No.  2  -  (6/cage)-- 

7.  53 

-   3.  17 

+12. 67 

+29. 46 

+  2. 

32 

+  3.  30 



-3.  11 

iN  C  W    I  1  •  1  J  M  1 J  ■  '  I  1  1  1  <.     1NO.     T          \     '  Cdei  1 

2.  59 

+  3.76 

+  4.41 

+  9.  62 

-2. 

77 

-   .  38 



-4.  40 

New  Hampshire  No.  6  -  Floor  

2.  09 

+  4.  29 

+  4.72 

+10. 05 

+ 

22 

+  1.  11 



-2.  13 

New  Jersey   

+ 

2.  35 

+  8.  58 

-17. 61 

-20. 60 

-  3. 

06 

-2.  00 



-6.  45 

North  Carolina  No.  2  -  Slat  

5.  45 

-  .69 

+28. 84 

+  7.  34 

+  , 

1  4 

-  .16 



-1.  11 

North  Carolina  No.  3  

2.  03 

-     .  57 

-   5.  22 

+  17.  47 

L 
D . 

u  1 

-2.  84 



-5.  47 

North  Carolina  No.  4  -  (2/cage)  -- 

1.  50 

+     .  04 

+21. 40 

+  11.  58 

T  • 

ft  J 

+  .  30 



-  .74 

Pennsylvania  

1.  09 

+12. 48 

-43.  96 

-30. 89 

L 
-  O. 

DO 

-4.  79 



-7.73 

Tennessee  No.  1  -  (1/cage)  

.  37 

+10. 37 

+17. 25 

+  2.24 

-  1  . 

T  1 
C  1 

+  4.  03 



+  2.  91 

Tennessee  No.  2  -  (Z/cage)  

+ 

1.  07 

+  9.  44 

+  15.  86 

+  6.  25 

-1. 

44 

+  4.  70 



+  4.  65 

Tennessee  No.  3  -  (1/cage)  

+  8.  58 

-     .  64 

+  4.  17 

+  4.  83 

Tennessee  No.  4  -  (2/cage)  

+  10.  54 

+  5.  17 

+  5.  21 

+  4.  60 

Texas  -  Cage  (2/cage)  

+ 

.  67 

-  7.  80 

-   1.  82 

+16. 18 

+  3. 

08 

+  6.  52 

+2.  53 

Texas  No.  3  -  (2/cage)  

-  7.  68 

+13. 77 

+  5.  80 

+  1.  96 

Texas  No.  4  -  (2/cage)  

-  7.  90 

+19. 00 

+  6.  64 

+  .  11 

*    Data  for  this  trait  not  reported. 


18 


Table  3. --Factors  used  to  adjust  for  test  differences -- Continued 


Test 

Feed  per  pound 
of  eggs 

(pounds) 

Egg  weight 
(oz.  / dozen) 

Large  and  extra 
large  eggs 

(percent) 

Albumen  quality 
(Haugh  units) 

1968 

1969 

1968 

|  1969 

1968 

1969 

1968 

1969 

Arizona  No.  1  -  Floor  

0.23 

- 

... 

+  1 

.  32 

-• 

■-- 

+  33.  24 

6.  69 

Arizona  No.  3  -  (5/  cage)  

.  01 

- 

--- 

+  1 

.  14 

-■ 

... 

+26. 00 

8.  43 

Arizona  No.  4  -  (2/cage)  

+ 

.  19 

- 

... 

+ 

.  84 

-■ 

■-- 

+  24.  32 

7.  51 

Br.   Columbia  No.   1  -  (5/cage)  

.  21 

- 

--- 

- 

.  12 

-- 

--- 

+  15.  28 

1.  42 

Br.  Columbia  No.  2  -  (5/cage)  

■  JU 

- 



- 

.  09 

-■ 

... 

+  1  k    l  7 

1.  90 

California  No.  1  -  Floor  

- 

.  03 

- 



-  , 

03 

-  8  48 

IMP* 

Central  Canada  No.  1  -  Floor  

08 

- 

.  20 

+ 

.  09 

-  . 

01 

+     P.  X? 
T     o  •  DC, 

4-1  n 

+  4.  50 

4-  A.  Aft 

Central  Canada  No.  5  -  (1/cage)-- 

- 

.  09 

- 

— 

-  . 

31 

4-    A  QA 

Florida  No.  1  -  Floor  

7  A 

+ 

.  20 

+ 

.  49 

+  . 

77 

4-     ^  7/t 

il  n  qq 

6.  98 

-A    ^  Q 

Florida  No.  3  -  (2/cage)  

+ 

.  26 

- 



+  . 

18 

4-    ^  AzL 
T     J.  Ot: 

_  A  1ft 

Minnesota  No.   1  -  Floor  

~\7 

- 

.  30 

+ 

.  56 

-  . 

29 

_     o  no 
J,  70 

-    O.  jU 

6.  60 

Q  ft? 

~  7.  OU 

Minnesota  No.  4  -  (3/cage)  

27 

- 

.  18 

+ 

.  24 

-  . 

18 

_  450 

_  £  32 

8.  67 

-  ft 

Missouri  -  Cage  (8/cage)  

+ 

.  14 

- 

.  12 

- 

.  45 

-  . 

23 

-    Q  7  ft 

7.   I  O 

-    Q    1  0 
7.  1  u 

+ 

.  52 

_  rt  r\A 
j, 

Missouri  -  Floor   

+ 

.  08 

+ 

.  06 

+ 

.  49 

+  1. 

17 

-   3,  10 

+  2.  27 

.  38 

- 1 .  48 

New  Brunswick  No.  2  

+ 

.  1  5 

- 

--- 

- 

.  07 

-- 

... 

+  7.78 

+  15.  46 

New  Brunswick  No.  3  

+ 

.  21 

- 

... 

+ 

.  08 

-• 

... 

+  9.  80 

+  15.  63 

New  Hampshire  No.  2  -  (6/ cage)- - 

.  29 

- 

.  69 

- 

.68 

+  , 

42 

+  2.  20 

+   3.  95 

+11. 67 

+10.  03 

New  Hampshire  No.  4  -  (2/ cage)- - 

+ 

.  04 

+ 

.  05 

+ 

.  68 

+  . 

18 

+  2.  45 

-    .  31 

+ 

8.  16 

+6.  82 

New  Hampshire  No.  6  -  Floor  

+ 

.  06 

+ 

.  15 

+ 

.  39 

-  . 

05 

+  1.15 

-  2.  27 

+ 

6.  96 

+  6.  31 

New  Jersey   

+ 

.  01 

+ 

.  01 

+ 

.  38 

+  . 

14 

+  15.  50 

+  10.  50 

4.  42 

-4.  59 

North  Carolina  No.  2  -  Slat  

.  12 

+ 

.  04 

-1 

.  36 

-1. 

37 

-  10.  21 

- 1 3.  02 

2.  24 

+ 1.  90 

North  Carolina  No.  3   - 

4. 

2  5 

+ 

.  20 

- 

.  74 

-  . 

87 

-    7  11 
1,11 

l  n  aa 

1.  72 

T  Jt  DO 

North  Carolina  No.  4  -  (2/cage)  -- 

+ 

.  24 

+ 

.  34 

-1 

.  34 

-1. 

58 

-    9  85 

- 1 3.  09 

2.  78 

+  3  47 

Pennsylvania  

+ 

.  19 

+ 

.  29 

+ 

.  38 

+ 

05 

+  5.  23 

+  9.  39 

+ 

.  96 

+  1.  16 

Tennessee  No.   1  -  (1/cage)  

.  03 

- 

.  17 

- 

.  06 

+  . 

83 

+  3.  49 

+  9.  20 

+ 

2.  19 

-  .  97 

Tennessee  No.  2  -  (2/cage)  

+ 

.  1 8 

.  08 

+ 

.  12 

+  . 

66 

+  2.  18 

+  8.  67 

+ 

2.  44 

+  1.  57 

Tennessee  No.  3  -  (1/cage)  

.  19 

+  1. 

22 

+12.  52 

-  .25 

Tennessee  No.  4  -  (2/ cage)  

.  13 

+  1. 

12 

+  13.  15 

+  1.  00 

Texas  -  Cage  (2/cage)  

+ 

.  14 

.  04 

+ 

.72 

+  . 

49 

+10. 62 

NR* 

4.  37 

-5.  69 

Texas  No.  3  -  (2/cage)   

.  01 

+  . 

52 

NR* 

-5.  57 

Texas  No.  4  -  (2/cage)  

.  05 

+  . 

38 

NR* 

-5.  55 

*    Data  for  this  trait  not  reported. 
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Table  3. --Factors  used  to  adjust  for  test  differences- - Continued 


Blood  spots 

Blood  spots 

Meat  spots 

Meat  spots 

1/8  inch  or  more 

less  than  1/8  inch 

1/8  inch  or  more 

less  than  1/8  inch 

Test 

(percent) 

(percent) 

(percent) 

(percent) 

1968    [  1969 

1968    |  1969 

1968   |  1969 

1968    |  1969 

+  0. 

34 

+  0.  47 

+  0. 

1 1 

+  0.  20 

+  . 

34 

+ 

.  08 

+  . 

1 1 

+  . 

20 

+  . 

08 

+ 

.  28 

+  . 

11 

+  . 

20 

01 

- 

.  37 

+  . 

05 

+  . 

10 

05 

- 

.  54 

+  . 

05 

+  . 

07 

NR* 

--- 

NR* 

NR* 

-- 

-- 

NR* 

+  . 

04 

+ 

.  09 

+ 

.  01 

-  .  02 

+  . 

07 

+  .  08 

+  . 

01 

-  .  01 

- 

.  02 

... 

-  .27 

+  .  05 

-- 

-- 

-   .  04 

10 

- 

.  11 

- 

.  13 

-  .  20 

+  . 

02 

+  .  03 

+  . 

13 

+  .  18 

- 

.26 

... 

-  .  20 

+  .  05 

-- 

-- 

+  .  18 

02 

+ 

.  03 

- 

.  02 

+  .  04 

+  . 

Uo 

-  .11 

+  . 

07 

T  . 

+ 

03 

+ 

.  01 

+ 

.  01 

+  .  25 

+  . 

02 

+  .  07 

+  . 

36 

+  .13 

33 

- 

.  07 

- 

.  30 

-  .  25 

+  , 

01 

+  .  01 

+  . 

01 

-  .  07 

06 

+ 

.  01 

- 

.  15 

-  .  02 

+  . 

03 

+  .  06 

-  . 

01 

-  .03 

04 



- 

.  16 

* 

55 

-2. 

43 

+  . 

01 



- 

.09 

• 

50 

-2. 

21 

+ 

06 

- 

.  01 

+ 

.  07 

+  .  19 

• 

05 

-  .  08 

-  . 

02 

+  .  14 

+ 

01 

+ 

.  19 

+ 

.  02 

+  .  13 

+  . 

07 

-1.  01 

-  . 

52 

-  .01 

+  , 

06 

+ 

.  06 

- 

.  22 

+  .  44 

25 

-  .  53 

-  . 

43 

-  .  23 

+ 

14 

+ 

.  09 

- 

.  01 

+  .  03 

+  . 

05 

-  .  08 

-  . 

84 

-1.  07 

+ 

01 

.  01 

+ 

.  01 

+  .  01 

+  . 

01 

-  .  01 

12 

-  .03 

03 

.  02 

+ 

.  01 

-  .02 

+  . 

05 

-  .  08 

-  . 

02 

-  .  06 

11 

.  05 

- 

.  12 

-  .06 

+  . 

04 

-  .  01 

-  . 

09 

-  .  07 

+ 

01 

+ 

.  06 

.  02 

+  .  06 

+  . 

72 

+  .  67 

+  . 

86 

+  .  54 

- 

12 

+ 

.  01 

.  01 

+  .03 

+  . 

01 

+  .  07 

+  . 

28 

+  .  11 

01 

+ 

.  09 

+ 

.  01 

+  .25 

+  . 

09 

+  .  08 

+  . 

37 

+  .  11 

.  02 

+  .  08 

+  .  14 

+  .26 

+ 

.  01 

+  .  04 

+  .  09 

+  .  10 

12 

.  07 

.  01 

+  .  06 

45 

-  .22 

10 

-  .03 

.  26 

+  .  01 

-  .  19 

+  .  02 

.  01 

+  .01 

-  .  11 

-  .  01 

Arizona  No.   1  -  Floor  

Arizona  No.  3  -  (5/ cage)  

Arizona  No.  4  -  (2/cage)  

Br.  Columbia  No.  1  -  (5/ cage)  

Br.  Columbia  No.  2  -  (5/cage)  

California  No.  1  -  Floor  

Central  Canada  No.   1  -  Floor  

Central  Canada  No.  5  -  (1/cage)-- 

Florida  No.  1  -  Floor  

Florida  No.  3  -  (2/cage)  

Minnesota  No.  1  -  Floor  

Minnesota  No.  4  -  (3/ cage)  

Missouri  -  Cage  (8/cage)  

Missouri  -  Floor   

New  Brunswick  No.  2  

New  Brunswick  No.  3  ■ 

New  Hampshire  No.  2  -  (6/ cage)- - 
New  Hampshire  No.  4  -  (2/cage)-- 

New  Hampshire  No.  6  -  Floor  

New  Jersey   

North  Carolina  No.  2  -  Slat  

North  Carolina  No.  3  

North  Carolina  No.  4  -  (2/cage)  -■ 

Pennsylvania  

Tennessee  No.  1  -  (1/cage)  

Tennessee  No.  2  -  (2/cage)  

Tennessee  No.   3  -  (1/ cage)  

Tennessee  No.  4-  (2/cage)  

Texas  -  Cage  (2/cage)  

Texas  No.  3  -  (2/cage)  

Texas  No.  4  -  (2/cage)  


*   Data  for  this  trait  not  reported. 
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Table  3. --Factors  used  to  adjust  for  test  differences- -  Continued 


Test 

Specific  gravity 
score 

Body  weight 
(pounds) 

Income  over 
feed  and 
chick  cost 
(dollars) 

1968 

1969 

1968 

|  1969 

1968 

1969 

-  C.  . 

A  A 
DO 

+  0.  38 

+  0 

.  49 

Arizona  No.   3  -  (5/ cage)  

o 

+ 

.  38 

T 

1 1 

Arizona  No.  4  -  (2/cage)  

L, . 

Do 

+ 

.  52 

,  L.  O 

Br.   Columbia  No.   1  -  (3/ cage)  

4. 

~>  7 

- 

.  02 

4.  I 
T  1 

fiQ 

Br.   Columbia  JNo.  i.  -  \ol  cage)  

J. 

A  Q 

+ 

.  02 

T  1 

1  7 

California  No.  1  -  Floor  

NR* 



,  cc 

16 

Central  Canada  No.  1  -  Floor  

J. 

A? 

+  . 

62 

- 

.  17 

1  Q 
.17 

4. 
T 

•  JO 

+  . 

83 

Central  Canada  No.  5  -  (1/cage)-- 

+  . 

26 



+  . 

52 

Y  lorida  No.   i  -  h  ioor  

1 

A  C. 

-1. 

87 

+ 

.  29 

9  A 

NR* 

h  lorida  JNo.  3  -  (<£/cage)  

-2. 

22 



r 

no 

NR* 

Minnesota  No.  1  -  Floor  

+ 

03 

-2. 

32 

- 

.  26 

0  1 

-J- 

ZiQ 
•  ~>7 

+  . 

38 

Minnesota  JMo.   4  -  (3/ cage)  

Ik 

-2. 

35 

- 

.  25 

-J. 

p,n 

+  . 

28 

Missouri  -  Cage  (8/cage)  

J. 

-  . 

28 

- 

.  23 

7  1 

^. 

. 

32 

A. 

7  Q 
1  7 

+  . 

32 

- 

.  01 

.  DO 

4. 

AH 
.  4  / 

-1. 

71 

New  Brunswick  No.  2  

+  1  . 

1  1 

- 

.  41 

.  33 

+  . 

84 

- 

.  33 

.  16 

New  Hampshire  No.  2  -  (6/cage)-- 

+  1. 

34 

+  1. 

43 

+ 

.  02 

.  05 

- 

.  30 

-1. 

11 

New  Hampshire  No.  4  -  (2/ cage)- - 

+  . 

76 

+  1. 

24 

- 

.  19 

.  05 

-1 

.  03 

-2. 

32 

New  Hampshire  No.  6  -  Floor  

+  . 

46 

+  . 

89 

- 

.  10 

.  12 

" 

.  93 

-2. 

50 

New  Jersey   

-1. 

75 

-1. 

38 

+ 

.  07 

+ 

.  07 

+  1 

.79 

-1. 

54 

North  Carolina  No.  2  -  Slat  

+  . 

44 

+  1. 

47 

+ 

.  12 

+ 

.  20 

+  1 

.  97 

+  1. 

24 

North  Carolina  No.  3  

+  1. 

09 

+  1. 

54 

- 

.  11 

+ 

.  15 

+  1 

.  01 

+  1. 

09 

North  Carolina  No.  4  -  (2/ cage)  -- 

+  . 

65 

+  1. 

43 

- 

.  13 

+ 

.  06 

+  1 

.  41 

+  . 

91 

A? 

-1. 

11 

+ 

.  14 

J. 
T 

no. 

?  n 

-1. 

45 

Tennessee  No.   1  -  (1/cage)  

+  . 

24 

+  . 

23 

.  07 

.  13 

+  1 

.  01 

-1. 

10 

Tennessee  No.  2  -  (2/cage)  

+  . 

29 

+  . 

52 

+ 

.  09 

.  15 

+ 

.79 

-1. 

05 

Tennessee  No.  3  -  (1/cage)  

+  . 

22 

.  01 

-1. 

30 

Tennessee  No.  4  -  (2/cage)  

+  . 

48 

.  14 

-1. 

23 

Texas  -  Cage  (2/cage)  

-1. 

10 

-1. 

56 

+ 

.  26 

.26 

+ 

.96 

NR* 

Texas  No.  3  -  (2/cage)  

-1. 

59 

.  19 

NR* 

Texas  No.  4  -  (2/cage)   

-1. 

61 

.  13 

NR* 

*    Data  for  this  trait  not  reported. 
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RANGE  GROUP  RANKING  BASED  ON  1968-69  TESTS 


How  Group  Rankings  Were  Determined  for  Each  Trait 


The  information  In  this  section  deals  only  with  the  test  data  obtained  during  the  1968-69  test  year. 

The  performance  of  each  entry  in  the  12  Random  Sample  Egg  Production  Tests  conducted  during  1968-69  is 
reported  as  the  Range  Group  Rank  of  the  entry  for  the  trait  measured.    These  rankings  were  determined  in 
the  following  manner.    For  each  trait  the  entries  in  each  test  were  aligned  In  descending  order  of  performance 
from  the  most  desirable  to  the  least  desirable.    The  "mean"  or  average  performance  for  the  trait  was  then 
determined.    All  entries  above  the  mean  are  in  range  group  1  or  2,  and  those  below  the  mean  are  in  range 
group  3  or  4.    The  dividing  point  for  the  entries  above  or  below  the  mean  is  the  midpoint  of  the  range  be- 
tween the  mean  and  the  top  or  bottom  entry.    An  illustration  follows. 

Stocks  entered  in  the  Missouri  floor  test  had  a  mean,  or  average,  of  229. 74  eggs  for  the  trait  "Egg 
Production  per  Hen  Housed."    The  highest  average  number  of  eggs  laid  by  an  entry  in  this  test  was  254.70,  and 
the  lowest  average  number  laid  by  an  entry  was  198.00  eggs.    To  arrive  at  the  dividing  point  between  the  first 
and  second  range  groups,  the  mean  (229-7^ )  was  subtracted  from  the  highest  number  of  eggs  ( 25*1.70).    The  re- 
sult, 24.96  eggs,  was  divided  by  two  to  get  the  midpoint  of  the  range  (12.48  eggs).    This  was  subtracted  from 
the  highest  number  of  eggs  (254.70  minus  12.48)  to  arrive  at  the  dividing  point  (242.22  eggs)  between  the 
first  and  second  range  groups.    To  determine  the  dividing  point  between  the  third  and  fourth  range  groups,  the 
same  procedure  was  used,  except  that  the  lowest  average  number  of  eggs  (198.00)  was  subtracted  from  the  mean 
(229.74).    This  difference,  or  range,  (31.74  eggs)  was  then  divided  by  two,  and  the  result  (15.87  eggs)  was 
subtracted  from  the  mean  (229.74  minus  15.87)  to  get  the  dividing  point  (213.87  eggs)  between  the  third  and 
fourth  range  groups.    These  determinations  for  each  trait  and  test  are  tabulated  in  table  4. 

The  breeders  of  the  stock  tested  and  the  Range  Group  Ranking,  by  traits,  of  each  entry  of  the  stock  are 
shown  in  table  5.    Each  entry  is  also  identified  by  the  abbreviated  name  of  the  entrant.    If  the  sample  was 
drawn  from  a  source  other  than  the  entrant's  hatchery  or  supply  flock,  the  abbreviated  name  of  the  source 
of  the  sample  is  shown  in  parentheses  following  the  entrant's  name. 

The  listing  of  the  entries  in  the  four  range  groups,  with  all  entries  of  each  stock  in  one  table,  allows  the 
reader  to  quickly  evaluate  a  stock  based  on  this  method  of  analysis.    It  should  be  kept  in  mind,  however, 
that  this  method  provides  just  four  broad  classifications.    One-tenth  of  an  egg  or  one-tenth  of  a  percent 
difference  in  mortality  could  move  an  entry  up  or  down  one  Range  Group  Rank,  depending  on  its  place  In  the 
range  grouping. 


Tabular  Listing  of  Stock  Entered  in  Tests 

The  listing  of  all  stock  entered  in  the  1968-69  Random  Sample  Egg  Production  Tests  is  given  in  table  6.  This 
listing  will  permit  the  reader  to  see  at  a  glance  the  abbreviated  name  of  the  breeder  of  the  stock,  the  strain 
or  trade  name  of  the  stock,  and  the  total  number  of  entries  of  each  stock  which  were  tested  during  1968-69. 
The  tests  in  which  each  stock  was  entered  are  also  given.    The  full  name  and  address  of  the  breeder  can  be 
found  in  table  1. 


Management  and  Environmental  Conditions  at  Tests 

Some  of  the  more  important  management  and  environmental  conditions  found  in  the  individual  tests  during  the 
1968-69  testing  year  are  found  in  table  7.    Other  conditions  at  the  various  testing  stations  were  undoubtedly 
different.    However,  the  important  consideration  is  that  all  entries  at  a  given  location  were  treated  as 
nearly  alike  as  possible. 
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Table  4.  --Upper  and  lower  limits  for  each  range  group  by  traits  and  tests,  1968-69 


Tests 

Traits  measured 

Central 

Califc 

rnia 

Canada 

Florida 

Income  over  feed  and  chick  cost; 

Average  -  -  -  -  dol.  /hen  housed  - 

2.  524 

1.  814 

Range  group  1-  -  --  --  --  --  - 

3.  390 

- 

2.  957 

2. 290  - 

2.  052 





Range  group  2----------- 

2.  956 

- 

2.  524 

2. 051  - 

1.814 





Range  group  "i---  -  -  --  --  -- 

2.  52  3 

- 

1.  937 

1.813  - 

1.  537 

1.  936 

- 

1.  350 

1.  536  - 

1.  260 

Egg  production; 

Average  -  -  number /hen  housed  - 

247.  54 

213.  81 

221. 97 

Range  group  1----------- 

273.  30 

- 

260. 42 

238.  80  - 

226. 30 

247.  7  0 

234.  83 

Range  group  2----------- 

260.  41 

- 

247.  54 

226. 29  - 

21  3.  81 

234. 82 

■ 

221. 97 

Range  group  3  ----------- 

247.  53 

- 

232. 32 

213.  80  - 

199. 05 

221. 96 

- 

207. 63 

Range  group  4----  -  -  --  --  - 

232. 31 

- 

217.  10 

199.  04  - 

184.  30 

207. 62 

- 

193.  30 

Age  at  50  percent  production; 

Average  ----------  days  - 

183.  3 

167.  7 

160.  8 

Range  group  1-  -  --  --  --  --  - 

170.  0 

- 

176.  6 

152. 0  - 

159.  8 

154.  0 

- 

157.  4 

Range  group  2  ----------  - 

176.  7 

- 

183.  3 

159. 9  - 

167.  7 

157.  5 

- 

160.  8 

Range  group  3----------- 

183.  4 

- 

191.  6 

167. 8  - 

174.  8 

160.  9 

- 

165.  9 

Range  group  4----------- 

191.  7 

- 

200.  0 

174.  9  - 

182.  0 

166.  0 

- 

171.  0 

Growing  mortality; 

Average  -  -  -  -  -  -  -  -  -percent  - 

0.  81 

3.  17 

4.  54 

Range  group  1----------- 

0.  00 

- 

0.  40 

1.  30  - 

2.  23 

1.  60 

- 

3.  07 

Range  group  Z-  ---------  - 

0.  41 

- 

0.  81 

2.  24  - 

3.  17 

3.  08 

- 

4.  54 

Range  group  3----------- 

0.  82 

- 

2.  66 

3.  18  - 

5.  18 

4.  55 

- 

8.  07 

Range  group  4-  -  -  -  --  --  --  - 

2.  67 

- 

4.  50 

5.  19  - 

7.  20 

8.  08 

- 

11.  60 

Laying  mortality; 

Average  -  --  --  --  -  -percent  - 

8.  93 

16.  24 

28.  10 

Range  group  1-  -  -  --  --  --  -- 

3.  50 

- 

6.  21 

7.  40  - 

11.  82 

16.  00 

- 

22.  05 

Range  group  Z-  ---------  - 

6.  22 

- 

8.  93 

11.83  - 

16.  24 

22.  06 

- 

28.  10 

Range  group  3----------- 

8.  94 

- 

12.  46 

16. 25  - 

22.  32 

28.  1 1 

- 

30.  70 

Range  group  4----------- 

12.  47 

- 

16.  00 

22.  33  - 

28.  40 

30.  71 

- 

33.  30 

Egg  weight; 

Average  -----  -  ounces / dozen- 

25.  34 

25.  40 

24.  96 

Range  group  1----------- 

26.  50 

- 

2  5.  92 

27. 00  - 

26.  20 

26.  60 

- 

25.  78 

Range  group  2----------- 

25.  91 

- 

25.  34 

26.  19  - 

25.  40 

25.  77 

- 

24.  96 

Range  group  ^ ----------  - 

25.  33 

- 

24.  82 

25.  39  - 

24.  60 

24.  95 

- 

24.  13 

Range  group  ^-  -  --  --  --  --  - 

24.  81 

- 

24.  30 

24.  59  - 

23.  80 

24.  12 

- 

23.  30 

Large  and  extra  large  eggs; 

Average  --------  -percent  - 

85.  08 

65.  52 

70.  69 

Range  group  1----------- 

93.  90 

- 

89.  49 

81.  50  - 

73.  51 

84.  50 

- 

77.  59 

Range  group  Z-  ---------  - 

89.  48 

- 

85.  08 

73.  50  - 

65.  52 

77.  58 

- 

70.  69 

Range  group  3-  ---------  - 

85.  07 

- 

79.  54 

65.  51  - 

53.  86 

70.  68 

- 

61.  09 

Range  group  4-  ---------  - 

79.  53 

- 

74.  00 

53.  85  - 

42.  20 

61.  08 

- 

51.  50 

Feed  per  pound  of  eggs; 

Average  ---------  pounds  - 

2.  860 

2.  837 

2.  545 

Range  group  1----------- 

2.  630 

- 

2.  745 

2. 560  - 

2.  698 

2.  360 

- 

2.  452 

Range  group  Z-  ---------  - 

2.  746 

- 

2.  860 

2.699  - 

2.  837 

2.  453 

- 

2.  545 

Range  group  3-  -  -  --  --  --  -- 

2.  861 

- 

3.  170 

2. 838  - 

2.  983 

2.  546 

- 

2.  777 

Range  group  4-  ---------  - 

3.  171 

- 

3.  480 

2. 984  - 

3.  130 

2.  778 

- 

3.  010 

Albumen  quality; 

Average  ------    Haugh  units  - 

72.  92 

81.  05 

Range  group  1----------- 





79.  20  - 

76.  06 

87.  10 

- 

84.  07 

Range  group  Z-  ---------  - 





76.  05  - 

72.  92 

84.  06 

- 

81.  05 

Range  group  3  -  -  --  --  --  --  - 



72. 91  - 

70.  76 

81.  04 

78.  67 

Range  group  ^-  -  --  --  --  --  - 

70.  75  - 

68.  60 

78.  66 

76.  30 

Blood  spots,  all  sizes; 

Average  --------  -percent  - 

3.  39 

5.  10 

Range  group  1----------- 

1.  20  - 

2.  29 

2.70 

3.  90 

Range  group  2----------- 

2.  30  - 

3.  39 

3.  91 

5.  10 

Range  group  3----------- 

3.  40  - 

4.  34 

5.  11 

7.  30 

Range  group  4-  ---------  - 

4.  35  - 

5.  30 

7.  31 

9.  50 
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Table  4.  --Upper  and  lower  limits  for  each  range  group  by  traits  and  tests,  1 968-69- - Continued 


Tests 

Traits  measured 

Missouri 

Missouri 

Minnesota 

Cage 

Floor 

Income  over  feed  and  chick  cost; 

Average-  -  -  -  -  dol.  /hen  housed  - 

2.  120 

2.  678 

4.  013 

2.  540  - 

2.  330 

3. 310  - 

2.  994 

4.  750  - 

4.  381 

Range  group  2    -  --  --  --  --  -- 

2.  329  - 

2.  120 

2. 993  - 

2.  678 

4.  380  - 

4.  013 

Range  group  3    -  --  --  --  --  -- 

2.  119  - 

1.  800 

2.677  - 

1.  924 

4. 012  - 

3.  491 

Range  group  4   -  --  --  --  --  -- 

1.  799  - 

1.  480 

1.  923  - 

1.  170 

3. 490  - 

2.  970 

Egg  production; 

Average-  -  -  number /hen  housed  - 

206. 80 

205.  99 

229.74 

Range  group  1    -  --  --  --  --  -- 

227. 90  - 

217. 35 

225.  50  - 

215.  74 

254.70  - 

242. 22 

Range  group  2    -  --  --  --  --  -- 

217.  34  - 

206.  80 

215.73  - 

205.  99 

242.21  - 

229.74 

Range  group  3  ----------- 

•206.  79  - 

192. 45 

205. 98  - 

185.  74 

229.73  - 

213.  87 

Range  group  4  ----------- 

192.  44  - 

178.  10 

185.  73  - 

165.  50 

213. 86  - 

198. 00 

Age  at  50  percent  production; 

Average-  ----------  days  - 

173.  3 

185.  4 

165.  5 

Range  group  1  ----------- 

163.  0  - 

168.  1 

173.  0  - 

179.  2 

152.  0  - 

158.7 

Range  group  2    -  --  --  --  --  -- 

168. 2  - 

173.  3 

179.  3  - 

185.  4 

158. 8  - 

165.  5 

Range  group  3  ----------- 

17  3.  4  - 

180.  1 

185.  5  - 

190.7 

165.  6  - 

183.  2 

Range  group  4  ----------- 

180. 2  - 

187.  0 

190. 8  - 

196.  0 

183.  3  - 

201.  0 

Growing  mortality; 

Average-  ------- 

■  -  -percent  -                      5.  51 

6.  50 

4.  88 

Range  group  1    -  -  -  - 

•--                                    2.  10- 

3.  80 

1.  90  - 

4.  20 

0.  80  - 

2.  84 

•                                          3.  81- 

5.  51 

4.21  - 

6.  50 

2.  85  - 

4.  88 

Range  group  3   -  -  -  ■ 

  5.  52- 

6.71 

6.  51  - 

8.  65 

4.  89  - 

8.  29 

Range  group  4   -  -  -  - 

  6.72  - 

7.  90 

8.  66  - 

10.  80 

8.  30  - 

11.70 

Laying  mortality; 
Average-  -  -  -  - 
Range  group  1  - 
Range  group  2  - 
Range  group  3  - 
Range  group  4  - 


-percent 


13.  37 

8.  70  -  11.  03 

11. 04  -  13.  37 

13.  38  -  16.  43 

16.  44  -  19.  50 


12.  43 

4.  40  -  8.  41 

8.  42  -  12.  43 

12.  44  -  19.  91 

19.  92  -  27.  40 


10.  67 
4.  00  -    7.  33 
7. 34  -  10.  67 
10. 68  -  15.  93 
15.  94  -  21.  20 


Egg  weight; 
Average-  -----  ounces/dozen 

Range  group  1  ---------- 

Range  group  2  ---------- 

Range  group  3  ---------- 

Range  group  4  ---------- 


25.  70 

26.  60  -  26.  15 
26.  14  -  25.  70 
25.  69  -  25.  45 
25.  44  -  25.  20 


25.  83 

27.  10  -  26.  46 

26.  45  -  25.  83 
25.  82  -  25.  06 
25.  05  -  24.  30 


24.  55 

26.  30  -  25.  42 

25.  41  -  24.  55 
24.  54  -  23.72 
23.71  -  22. 90 


Large  and  extra  large  eggs; 
Average-  --------  -percent 

Range  group  1  ---------- 

Range  group  2  ---------- 

Range  group  3  ---------- 

Range  group  4  ---------- 


85.  10 
92.  50 
88.  79 
85.  09 
82.  34 


88.  80 
85.  10 
82.  35 
79.  60 


88.  24 

95.  50  -  91.  87 
91.  86  -  88.24 
88.  23  -  81.  27 
81.  26  -  74.  30 


77.  25 

88.60  82.  92 
82. 91  -  77. 25 
77. 24  -  68.  12 
68.  11  -  59.  00 


Feed  per  pound  of  eggs; 
Average-  ------- 

Range  group  1    -  -  -  - 

Range  group  2    -  -  -  - 

Range  group  3   -  -  -  - 

Range  group  4   -  -  -  - 


pounds 


2.  992 
2.7  50 
2.  872 

2.  993 

3.  227 


2.  871 

2.  992 

3.  226 
3.  460 


2.  927 

2.  570  -  2.  748 

2.  749  -  2.  927 

2.  928  -  3.  388 

3.  389  -  3.  850 


2.  797 

2.  530  -  2. 663 
2.664  -  2.797 

2.  798  -  3.  088 

3.  089  -  3.  380 


Albumen  quality; 

Average-  -  -  -  -  - 

-  -  Ha ugh  units  - 

86. 

31 

79.  81 

78.  48 

91. 

10  - 

88.  70 

85.  80  ■ 

•  82. 80 

82. 80  ■ 

•  80.64 

Range  group  2    -  - 

88. 

69  - 

86.  31 

82.  79  - 

79.  81 

80. 63  - 

78.  48 

Range  group  3    -  - 

86. 

30  - 

84.  45 

79.  80  - 

•  77.  10 

78. 47  ■ 

■  75.  64 

Range  group  4   -  - 

84. 

44  - 

82.  60 

77. 09  - 

•  74.  40 

75.  63  - 

72.  80 

Blood  spots,  all  sizes; 

Average-  ------- 

-  -percent  - 

3.77 

4.  56 

3.  33 

Range  group  1    -  -  -  - 

1.  00  - 

2.  38 

2.  60  - 

3.  58 

1.  60  - 

2.  46 

Range  group  2    -  -  -  - 

2.  39  - 

3.  77 

3.  59  - 

4.  56 

2.  47  - 

3.  33 

Range  group  3   -  -  -  - 

3.78  - 

6.  03 

4.  57  - 

6.  18 

3.  34  - 

4.  26 

Range  group  4    -  -  -  - 

6.  04  - 

8.  30 

6.  19  - 

7.  80 

4.27  - 

5.  20 
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Table  4.  --Upper  and  lower  limits  for  each  range  group  by  traits  and  tests,  1 968- 69- - Continued 


Tests 

Traits  measured 

New 

New 

North 

Hampshire 

Jersey- 

Carolina 

Income  over  feed  and  chick  cost; 

Average-  -  -  -  -  dol.  /hen  housed  - 

4.  193 

4.  061 

1.  281 

Range  group  1    -  --  --  --  --  -- 

4.  630  - 

4.  411 

3.  070  - 

4.  381 

1.  900  - 

1.  590 

Range  group  2    -  --  --  --  --  -- 

4.  410  - 

4.  193 

4.  380  - 

4.  061 

1.  589  - 

1.  281 

Range  group  3    -  --  --  --  --  -- 

4.  192  - 

3.  916 

4.  060  - 

3.  745 

1.  280  - 

0.  845 

Range  group  4   -  --  --  --  --  -- 

3.  915  - 

3.  640 

3.  744  - 

3.  430 

0.  844  - 

0.410 

Egg  production; 

Average-  -  -  number/hen  housed  - 

195.  08 

239.  49 

201. 68 

Range  group  1  ----------- 

212. 90  - 

203.  99 

262. 90  - 

251.  19 

219. 60  - 

210.  64 

Range  group  2    -  --  --  --  --  -- 

203.  98  - 

195.  08 

251.  18  - 

239.  49 

210. 63  - 

201. 68 

Range  group  3   -  --  --  --  --  -- 

195. 07  - 

184.  44 

239.  48  - 

228. 49 

201. 67  - 

184.  24 

Range  group  4   -  --  --  --  --  -- 

184.  43  - 

17  3.  80 

228. 48  - 

217.  50 

184.  23  - 

166. 80 

Age  at  50  percent  production; 
Average-  -  --  --  --  --  -   days  - 

Range  group  1  ----------- 

Range  group  2    -  --  --  --  --  -- 

Range  group  3    -  --  --  --  --  -- 

Range  group  4 


172.  3 

163. 0  -  167. 6 

167. 7  -  172.  3 

172.  4  -  175.  6 

175.  7  -  179.  0 


164.  5 
152.  0 
158.  3 
164.  6 
172.  3 


158.  2 
164.  5 
172.  2 
180.  0 


17  4.  4 

163.  0  -  168.  7 

168.  8  -  174.  4 

174.  5  -  179.  7 

179.  8  -  185.  0 


Growing  mortality; 

Average-  ------- 

•  -  -percent  - 

8.  26 

3. 

63 

6. 

73 

Range  group  1    -  -  -  - 

3.  60  - 

5.  93 

1. 

80  - 

2. 

71 

2. 

20  - 

4.  46 

Range  group  2    -  -  -  - 

5.  94  - 

8.  26 

2. 

72  - 

3. 

63 

4. 

47  - 

6.73 

Range  group  3    -  -  -  - 

8.27  - 

14.  33 

3. 

64  - 

6. 

36 

6. 

74  - 

10.  86 

Range  group  4   -  -  -  ■ 

14.  34  - 

20.  40 

6. 

37  - 

9. 

10 

10. 

87  - 

15.  00 

Laying  mortality; 
Average-  -  -  -  - 
Range  group  1  - 
Range  group  2  - 
Range  group  3  - 
Range  group  4  - 


■percent 


18.  98 

8.  40  -  13.  69 
13.70  -  18.  98 
18. 99  -  24. 09 
24.  10  -  29.  20 


9.  00 
2.  00 
5.  51 
9.  01 
12.  51 


5.  50 
9.  00 
12.  50 
16.  00 


19.  60 

11.10-  15.  35 
15.  36  -  19.  60 
19.  61  -  24.  95 
24.  96  -  30.  30 


Egg  weight; 
Average-  -----  ounces/dozen 

Range  group  1  ---------- 

Range  group  2  ---------- 

Range  group  3  ---------- 

Range  group  4 


25.  79 

27.  20  -  26.  49 

26.  48  -  25.  79 
25.  78  -  25.  24 
25.  23  -  24.  70 


25.  25 

26.  00  -  25.  62 
25.  61  -  25.  25 
25.  24  -  24.  92 
24.  91  -  24.  60 


27.  06 

28.70  -  27. 88 
27. 87  -  27.  06 
27.  05  -  26.  13 
26.  12  -  25.  20 


Large  and  extra  large  eggs; 

Average-  --------  -percent  - 

80.  28 

67.77 

92.  02 

Range  group  1  ----------- 

91. 70  - 

85.  99 

77.  50  - 

72.  63 

96. 80  - 

94.  41 

Range  group  2  ----------- 

85.  98  - 

80.  28 

72. 62  - 

67.  77 

94. 40  - 

92.  02 

Range  group  3   -  --  --  --  --  -- 

80.  27  - 

74.  24 

67.76  - 

61.  83 

92. 01  - 

86.  26 

Range  group  4   -  --  --  --  --  -- 

74.  23  - 

68.  20 

61. 82  - 

55.  90 

86.25  - 

80.  50 

Feed  per  pound  of  eggs; 

Average-  -  - 

-  pounds  - 

3. 

062 

2.  717 

2. 

624 

Range  group 

1  

2. 

550  - 

2. 

806 

2.  540  ■ 

■  2. 

628 

2. 

420  - 

2. 

522 

Range  group 

2  

2. 

807  - 

•  3. 

062 

2. 629  • 

•  2. 

717 

2. 

523  - 

2. 

624 

Range  group 

3  

3. 

063  - 

3. 

306 

2.718  ■ 

•  2. 

808 

2. 

625  - 

2. 

812 

Range  group 

4  

3. 

307  - 

3. 

550 

2. 809  - 

■  2. 

900 

2. 

813  - 

3. 

000 

Albumen  quality; 
Average-  -  -  - 
Range  group  1 
Range  group  2 
Range  group  3 
Range  group  4 


Haugh  units 


69.  88 
75.  40 
72.  63 
69.  87 
67.  98 


72.  64 
69.  88 
67.  99 
66.  10 


82.  85 

86.  90  -  84.  87 
84.  86  -  82.  85 
82.  84  -  81. 12 
81.  11  -  79.  40 


74.  29 

79.  90  -  77.  09 
77.  08  74.29 
74.  28  -  72.  04 
72. 03  -  69. 80 


Blood  spots,  all  sizes; 
Average- 

Range  group  1  -  -  -  - 
Range  group  2  -  -  -  - 
Range  group  3  -  -  -  - 
Range  group  4   -  -  -  - 


-percent  - 


3.  07 

0.  70  -  1.  88 

1.  89  -  3.  07 

3.  08  -  4.  43 

4.  44  -  5.  80 


2.  08 

0.  80  -  1.  44 

1.  45  -  2.  08 

2.  09  -  2.  99 

3.  00  -  3.  90 


3.  64 

1. 20  -  2.  42 

2.  43  -  3.  64 

3.  65  -  5.  07 
5.  08  -  6.  50 
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Table  4.  --Upper  and  lower  limits  for  each  range  group  by  traits  and  tests,  1 968- 69- - Continued 


Tests 

Traits  measured 

Pennsylvania 

Tennessee 

Texas 

Income  over  feed  and  chick  cost; 


Average-  -  -  -  -  dol.  /hen  housed  -  3.  714  3.  503   

Range  group  1    4.790  -  4.  252  4.  320  -  3.911     

Range  group  2    4.251  -  3.  714  3.  910  -  3.503     

Range  group  3    3.713  -  2.  907  3.  502  -  2.816     

Range  group  4    2.  906  -  2.  100  2.  815  -  2.  130  ---  -- 

Egg  production; 

Average-  -  -  number/hen  housed  -  244.  50  210.77  204.  95 

Range  group  1    275.10  -  259.80  235.70  -  223.  23  223.  30  -  214.12 

Range  group  2    2  59.7  9  -  244.50  223.  22  -  210.77  214.  11  -  204.95 

Range  group  3    244.  49  -  227.40  210.76  -  194.63  204.94  -  195.27 

Range  group  4   227.  39  -  210.  30  194.  62  -  178.  50  195.26  -  185.  60 

Age  at  50  percent  production; 

Average-  days  -  160.7  164.  3  178.3 

Range  group  1    153.  0  -  156.8  155.  0  -  159.6  169.  0  -  173.6 

Range  group  2    156.9  -  160.7  159.  7  -  164.3  173.  7  -  178.3 

Range  group  3    160.8  -  163.8  164.  4  -  168.6  178.4  -  183.1 

Range  group  4   163.  9  -  167.  0  168.  7  -  173.  0  183.  2  -  188.  0 

Growing  mortality; 

Average-  -  --  --  --  -  -percent  -  3. 36  11.  48  11.  16 

Range  group  1     0.80  -  2.08  3.30  -  7.39  7.  10  -     9.  13 

Range  group  2    2.09  -  3.  36  7.40  -  11.  48  9.14  -  11.16 

Range  group  3    -    3.  37  -  5.  28  11.  49  -  16.  64  11.  17  -  14.  18 

Range  group  4    5.  29  -  7.  20  16.  65  -  21.  80  14.  19  -  17.  20 

Laying  mortality; 

Average  percent-  7.70  18.  07  15.13 

Range  group  1    3.00  -     5.  35  4.50  -  11.28  10.70  -  12.91 

Range  group  2    -  5.  36  -    7.70  11.29  -  18.07  12.92  -  15.13 

Range  group  3     7.  71  -  13.35  18.08  -  23.48  15.14  -  18.36 

Range  group  4    13.  36  -  19.  00  23.  49  -  28.  90  18.  37  -  21.  60 

Egg  weight; 

Average-  -----    ounces/dozen-  25.  83  24.  51  25.  15 

Range  group  1    28.  20  -  27.01  25.  50  -  25.  00  25.  80  -  25.  47 

Range  group  2    27.  00  -  25.83  24.99  -  24.  51  25.46  -  25.  15 

Range  group  3    25.82  -  25.21  24.50  -  23.  50  25.  14  -  24.72 

Range  group  4   25.  20  -  24.  60  23.  49  -  22.  50  24.71  -  24.  30 

Large  and  extra  large  eggs; 

Average-  --------  -percent  -  71. 26  66. 91   

Range  group  1    89.50  -  80.  38  77.  90  -  72.  40     

Range  group  2    80.37  -  71.26  72.39  -  66.91     

Range  group  3    71.25  -  64.  03  66.90  -  55.  35     

Range  group  4   64.  02  -  56.  80  55.  34  -  43.  80    

Feed  per  pound  of  eggs; 

Average  pounds-  2.  600  2.  932  2.  690 

Range  group  1    2.300  -  2.450  2.600  -  2.766  2.  530  -  2.  610 

Range  group  2    2.451  -  2.600  2.767  -  2.932  2.  611  -  2.  690 

Range  group  3    -  -  2.  601  -  2.  905  2.  933  -  3.  226  2.  691  -  2.  820 

Range  group  4   -    2.  906  -  3.  210  3.  227  -  3.  520  2.  821  -  2.  950 

Albumen  quality; 

Average-  -  Haugh  units  -  76.78  75.65  81.26 

Range  group  1     83.00  -  79.89  81.30  -  78.47  85.  60  -  83.43 

Range  group  2    79.88  -  76.78  78.46  -  75.65  83.  42  -  81.26 

Range  group  3    76.77  -  73.99  75.64  -  73.22  81.25  -  79.93 

Range  group  4   73.  98  -  71.  20  73.  21  -  70.  80  79.  92  -  78.  60 

Blood  spots,  all  sizes; 

Average-  -  --  --  --  -  -percent  -/  2.  83  3.  46  3.  50 

Range  group  1    0.40  -  1.61  1.  20  -  2.33  0.90  -  2.  20 

Range  group  2   -   1.  62  -  2.83  2.  34  -  3.  46  2.21  -  3.  50 

Range  group  3   -  -  2.  84  -  4.  41  3.  47  -  5.  48  3.  51  -  5.  50 

Range  group  4   -  4.  42  -  6.  00  5.  49  -  7.  50  5.  51  -  7.  50 
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Table  7.  --  Management,  rations,  laying  house  environment,  and  vaccination  provided  by  tests,  1968-69 


Test 

Hatched 

Age  at 
housing 
(day s ) 

Length 
of 
test 
(days ) 

Ent- 
ries 
(num- 
ber) 

Replications 

Housing  management 

Sq. 

feet 
per 
bird 

Num- 
ber 

Birds 
per 
rep . 

Brood 

ing  1 
°  i 

Rearin 

g    |  Laying!/ 

California  

6/2/67 

126 

544 

19 

4 

50 

Litter 

Litter 

Litter 

2.  3 

Cent.  Canada  

4/9/68 

147 

497 

12 

2 

70 

Litter 

Litter 

Litter 

2.  7 

4 

50 

Litter 

Litter 

Cage- 1 

.  9 

Florida  

10/6/67 

150 

550 

12 

4 

50 

Litter 

Litter 

Litter 

2.  9 

4 

50 

Litter 

Litter 

C  age -2 

.  6 

Minnesota  Cage-- 

4/29/68 

150 

497 

16 

3 

68 

Litter 

Litter 

Cage-3 

.  5 

Minnesota  Floor  - 

4/26/68 

150 

500 

16 

1 

100 

Litter 

Litter 

Litter 

2.  0 

Missouri  Cage  

9/30/67 

150 

500 

15 

2 

40 

Litter 

Litter 

Cage -8 

.  58 

2 

40 

Litter 

Litter 

Cage-10 

.  47 

2 

48 

Litter 

Litter 

Cage- 1 2 

.  39 

Missouri  Floor -- 

3/2/68 

150 

500 

24 

1 

40 

Litter 

Litter 

Litter 

2.  3 

1 

50 

Litter 

Litter 

Litter 

1.9 

1 

60 

Litter 

Litter 

Litter 

1.6 

1 

70 

Litter 

Litter 

Litter 

1.3 

New  Hampshire-- 

5/8/68 

160 

500 

17 

1 

70 

Litter 

Litter 

Litter 

2.  0 

1 

112 

Litter 

Litter 

C  age-2 

.  7 

1 

360 

Litter 

Litter 

Cage-6 

.  5 

New  Jersey   

3/27/68 

150 

500 

12 

1 

25 

Litter 

Litter 

Litter 

4.  0 

1 

25 

Litter 

Litter 

Cage-25 

1.0 

North  Carolina  -- 

3/29/68 

150 

500 

20 

2 

50 

Slats 

Slats 

Slats 

1.0 

2 

50 

Litter- 

■slat 

Litter-s 

lat  Litter -slat 

1.5 

4 

26 

Litter  &slat 

Litter  & 

slat  Cage- 2 

.  6 

Pennsylvania  

4/22/68 

150 

500 

24 

2 

50 

Litter 

Litter 

Litter 

1.  7 

Tennessee   

4/4/68 

147 

487 

14 

4 

15 

Litter 

Litter 

Cage-  1 

.  9 

4 

30 

Litter 

Litter 

Cage-2 

.45 

Texas   

3/9/68 

150 

500 

13 

36  2/ 

6 

Litter 

Litter 

Cage-2 

.  6 

1_/  The  numerals  after  the  word  "cage"  refer  to  the  number  of  birds  per  cage. 
2y    6  replicates  of  6  birds  each  for  each  of  3  rations  in  each  of  2  houses. 
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Table  7.  --  Management,   rations,  laying  house  environment,  and  vaccination  provided  by  tests,  1968-69-- 

Continued 


Entries 

Min . 

Test 

brooded 

oz . / doz . 

Protein 

Metab.  energy  3/ 

MC/Cr.   Prot.  4/ 

inter- 

for large 

(percent) 

(calories/ pound) 

mingled 

eggs 

Start  |  Grow  1  Lay 

Start  |   Grow  |  Lay 

Start  |   Grow  |  Lay 

California- 


No 


23 


22.6        17.8     16.9      1432      1382      1307         63.0      78.0  77.0 


Cent.  Canada- 


No 


24 


22.3        16.1     17.0      1300      1208      1300         59.4      79.0  81.0 


Florida 


Yes 


23 


22.0       17.4      16.9      1340      1371       1313         60.9      78.8  77.7 


Minnesota  Cage   Yes 


23 


20.2        15.2     16.95    1268      1215      1234         63.0      80.0  73.0 


Minnesota  Floor --       Yes  23  20.2        15.2     16.95    1268      1215      1234        63.0      80.0  73.0 


Missouri  Cage   Yes 


23 


20.7        16.2     17.1       1318      1261       1261         63.7      78.0  73.9 


Missouri  Floor 


Yes 


23 


20.7        16.2     17.1       1318      1261       1281         63.7      78.0  75.3 


New  Hampshire---       Yes             23.5         20.9        16.0     18.5      1340      1319      1255  64.0  82.0  72.0 

to                                    to  to 

15.5                                1337  81.0 

New  Jersey                    Yes             24            21.2                     18.8      1227                     1144  57.9    60.9 

North  Carolina              No              23             20.0        16.0     18.3      1249      1238      1303  62.4  77.4  71.2 

to                                  to  to 

16.5                              1335  80.9 

Pennsylvania                  Yes             24            21.0        17.0     18.0  5/1300  5/1357  5/  1354  61.9  79.8  75.2 

Tennessee                      Yes             23             21.9       17.7     17.2      1346      1356      1280  61.5  76.6  74.4 

Yes            23            21.9       17.7     13.4      1346      1356      1315  61.5  76.6  98.1 

Texas                              Yes             24            21.5        17.5     17.5    5/1264  _5/1324    5/1354  61.9  79.8  75.2 

3/  Metabolizable  energy  is  the  maximum  quantity  of  feed  energy  that  possibly  may  be  used  by  the  chicken. 
4/  Metabolizable  calories  divided  by  percent  crude  protein. 

5/  Approximate  metabolizable  energy  conputed  from  productive  energy,   using  70  percent  as  the  conversion 
factor . 
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Table  7.  --  Management,  rations,  laying  house  environment,  and  vaccination  provided  by  tests,  1968-69-- 

Continued 


Test 

Lig 

hting 

Ar  tif  ic  ial 
heat 
used 

R  Value  of  insulation 
material  6/ 

Ventilation 

R g  a  ring 
(hours ) 

Lavine 
(hours) 

Nat  ur  al 

14 

No 

Ceiling 

1. 

9 

Natural  via  windows 

wans 

1. 

7 

Cent.  Canada  

(7/) 

(8/) 

Yes 

Ceiling 

27. 

9 

Exhaust  fans  and  in 

Walls 

15. 

1 

east  wall 

Natural 

14 

No 

Floor  House 

None 

Natural  via  windows 

Cage  Summer 

13. 

0 

House  Winter 

8. 

0 

Minnesota  Cage  — 

12 

12  to  16 

No 

Ceiling 

15. 

8 

Positive  pressure 

Walls 

12. 

1 

Minnesota  Floor  - 

Natural 

12  to  16 

No 

C  6  i  L  i  n  g 

15. 

0 

Exhaust  fans 

Walls 

13. 

0 

Missouri  Cage--- 

10 

14 

No 

I   pi  1 1  n  o 

V —  Cllliig 

5. 

8 

Ridge  vents 

Walls 

None 

Missouri  Floor  -- 

Natural 

14 

No 

C  c  ili  n  g 

15 

0 

.  Exhaust  fans  in  ceiling 

Walls 

15 

0 

New  Hampshire-- 

14 

14 

No 

CT  g  i  1  i  g 

15 

0 

Exhaust  fans 

Walls 

15 

0 

New  Jersey   

Natural 

14 

Yes 

Ceiling 

1 

9 

Exhaust  fans 

Walls 

2 

4 

North  Carolina  

Step 

Step  up 

No 

C  g  iling 

7 

3 

Natural  via  windows 

down. 

to  17 

Walls 

1 

5 

Pennsylvania  

-  Natural 

14 

Yes 

Ceiling 

15 

5 

Positive  Pressure 

Walls 

15 

5 

Tennessee   

-  Natural 

Natural  9/  No 

Half  of  house  at 

4 

0 

Winter,  positive  pressur 

and  half  at  13.  0 

summer,  exhaust  fans. 

Texas   

-  Natural 

15 

No 

None 

Natural  via  windows 

6/  Due  to  variations  in  type  of  construction,  R  Values  will  be  approximate  for  some  tests. 

7/  At  day  old--18-l/2  hr.  ;  light  decreased  15  minutes  per  wk.  to  meet  at  15-1/2  hr.   at  longest  day,  then 

natural  decrease  until  13-1/2  hr. 
8/  13-1/2  hr.  until  natural  increase  takes  light  hours  to  15-1/2  hr.   in  mid-June,  then  light  held  at  15-1/2  hr. 

until  end  of  test. 

9/  14.  hr.  per  day  until  10  mo.  ;  thereafter  increase  15  minutes  per  week. 
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Table  7.  --  Management,  rations,  laying  house  environment,  and  vaccination  provided  by  tests,  1968-69-- 

Continued 


Test 

New  Castle 

Infectious 
bronchitis 

Fowl  Pox 

Laryngo- 
trachitis 

Encephalo- 
myelitis 

Coccidiosis 
control 

Type 

Age 
(wk.  ) 

Type 

Age 
(wk.  ) 

Type 

Age 
(wk.  ) 

Type 

Age 
(wk.  ' 

Type 

Age 
(wk.  ) 

Type 

Age 
(wk.  ) 

C  alifornia 

Water 
Mus  cle 
Muscle 

1 

16 

Water 
Water 
Water 

2.  5 

1  L 
1  D 

Wing 
web. 

9 

Vent 

9 

None 



Live  oocysts  1 
Sulfa-  i 
quinoxaline . 

Cent. 
Canada 

Spray 
Spray 

1 .  5 
19 

Spray 
Spray 

1.  5 
12 

Wing 
web. 

8 

Vent 

8 

Spray 
Spray 

15 
21 

Amprol 

0-8 

Flo  r  id  a 

Water 
Water 
Water 

1,3,10 

16,32 

48,64 

Water 
Water 

1,3  Wing 
10, 16  web. 

8 

None 

None 

-- 

Cocci-Vac 

2 

Minnesota 
Cage 

Water 
Water 

5 

1 4 

Water 
Water 

5 

14 

Wing 
web. 

9 

None 

None 

Amprol  + 

0-20 

Minne  sota 
Floor 

Water 
Water 

5 

14 

Water 
Water 

5 

1  4- 

Wing 
web. 

9 

None 

None 

-- 

Amprol  + 

0-20 

Missouri 
Cage 

Water 
Water 
Water 

1 

6 

14 

Water 
Water 
Water 

1 

L 
0 

14 

Wing 
web. 

8 

Occular 

8 

None 

-- 

Cocci- Vac 

1 

Mis  sour  i 
Floor 

Water 
Water 
Water 

1 

0 

14 

Water 
Wate  r 
Water 

1 

6 

14 

Wing 
web. 

8 

Occular 

8 

None 

Cocci- Vac 

1 

New  Hamp- 
shire 

Dust 
Dust 

2 

20 

Dust 
Dust 

2 

20 

None 

None 

-- 

None 

Cocci- Vac 

1 

New 
Jersey 

Water 
Water 

4 
16 

Water 

14 

Feather 
follicle 

14 

Occular 
Occular 

4 
14 

None 

-- 

Amprol 

8 

North 
Carolina 

Water 
Water 
Water 

1 
5 

17 

Water 
Water 
Water 

1 
5 

17 

Wing 
web. 

14 

None 

Water 

20 

None  (slats) 
Cocci- Vac 
Trithiodol 

1 

1-9 

Pennsyl- 
vania 

Water 
Water 
Water 

4 
8 

16 

Water 
Water 
Water 

4 
8 

16 

None 

-- 

None 

-- 

None 

-- 

None 

Tennessee 

Occular 
Occular 
Occular 

1  day 

10 

20 

Occular   1  day 
Occular  10 
Occular  20 

Wing 
web. 

10 

None 

None 

Amprol 

0-20 

Texas 

Mod.  live     .  5 

Mod  .  live  4  day 

Wing 

8 

None 

None 

Sulfa- 

0-13 

Mod.  live     4  Virulent  13  web.  quinoxaline 

Mod.  live  21 
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